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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a novel furoisoquinoline derivative which has a phosphodiesterase (PDE) IV- 
inhibiting effect and which is useful as a prophylactic or therapeutic agent against the inflammatory diseases, for ex- 
ample, bronchial asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoimmune disease, 
diabetes and the like and process for producing the same and use thereof. 

w BACKGROUND ART 

[0002] It is known. in these days that a large number of hormones and neurotransmitters function to increase or 
decrease the intracellular level of cyclic adenosine-3\5'-monophosphate (cAMP) which is an intracellular second mes- 
senger, whereby regulating the cellular functions. The intracellular cAMP level is regulated by synthesizing and deg- 

'5 radating enzymes. Thus, cAMP is produced by adenyl cyclases and degradated by phosphodiesterase (PDE). These 
degradating enzymes also regulate the degradation of cyclic guanosine-3\5* -monophosphate. 
[0003] Seven isozymes of the PDE have been found so far [Physiological Reviews, Vol.75, p725 (1995), Endocrine 
Reviews, Vol. 1 6, p370, (1 995)], and each functions, in various cells such as those in central nervous system, circulatory 
organs, respiratory organs, digestive organs, genital organs, blood cells and tracheal smooth muscles, to regulate 

20 intracellular cAMP and cGMP levels, whereby controlling the cellular functions. It is also known that in an inflammatory 
cell such as an eosinophile, neutrophils, monocyte, T-lymphocyte and macrophage a PDE isozyme referred to as PDE 
type-IV exists predominantly [Clinical and Experimental Allergy, Vol, 22, p337 (1992)). 

[0004] Pharmaceuticals, which can broadly be classified into three groups, are employed as therapeutic agents 
against a bronchial asthma. Thus, the three types including broncho dilators (for example, P : adrenaline receptor ago- 

25 nists), antiinflammatory agents (for example, corticosteroids) and xanthine derivatives having both of the bronchodi- 
lating effect and antiinflammatory effect (for example, theophylline) are employed. Among these, theophylline has been 
employed as a therapeutic agent against asthma for a long time. Theophylline is becoming more interesting in these 
days since its bronchodilating effect has been found to be derived from a PDE-inhibiting effect. However, theophylline 
is a non-selective PDE inhibitor and sometimes exhibits a cardiovascular side effect. Then, its blood level should strictly 

30 be controlled to reduce the side effect. Accordingly, a medicament for treating an inflammatory disease such as asthma 
which inhibits the PDE type-VI selectively and which has no effects on other isozymes of the PDE is desired. 
[0005] A study indicating a possibility that a PDE type-lV-selective inhibitor is an effective therapeutic agent against 
an inflammatory disease such as asthma was reported [Pulmonary Pharmacology, Vol.7, p1 (1994)]. Thus, it. was 
suggested that a PDE type-IV-selective inhibitor has the both of an antiinflammatory effect and a bronchodilating effect 

35 and may exhibit a therapeutic effect on an inflammatory disease such as asthma. In fact, compounds having inhibitory 
effects selectively on the PDE type-IV are subjected currently to an extensive development ail over the world. For 
example, rolipram (JP-A-50-1 57360) having the structure represented by Formula: 



40 





H 



45 



CH 3 0 



50 



and SB 207499 (The Journal of Pharmacology and Experimental Therapeutics, Vol.287, p988 (1998), Journal of Me- 
dicinal Chemistry, Vol.41, p821 (1998)] represented by Formula: 



55 



2 
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10 




are under development. However, any of those listed above has not been employed clinically, and a further useful 
agent is desired to be developed. 

[0006] On the other hand, a method for synthesizing a compound represented by Formula: 

15 . • ' 



20 




25 

is disclosed in Indian Journal of Chemistry, Section B, Vol.318, p578 (1992). 
[0007] Moreover, an antibacterial compound represented by Formula: 

30 



35 




40 is also disclosed in Indian Journal of Chemistry, Section 8, Vol.33B, p552 (1994). . 

[0008] A potent selective PDE type-IV Inhibitor having a novel chemical structure is expected to have a sufficient 
prophylactic or therapeutic effect in a wide range of diseases accompanied with inflammations, and is desired to be 
developed. The objective of the invention is to provide novel heterocyclic compounds which have selective PDE type-IV- 
' inhibiting effect and increase the intracellular cAMP level whereby exhibiting bronchodilating and antiinflammatory 

45 effects and which is also excellent in terms of the safety. 

SUMMARY OF THE INVENTION 

[0009] We made an effort and were finally successful for the first time in synthesizing a novel furoisoquinoline de-. 
so rivative (hereinafter abbreviated sometimes as Compound (I)) having a partial structure represented by Formula: . 
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(wherein each of Ring A, Ring B and Ring C may have substituents, especially a novel furoisoquinoline derivative 
(hereinafter abbreviated sometimes as Compound (I*)) 

whose significant chemical structural characteristics are the substituents introduced in the 1-, 2-, 3-, 4-, 5-, 6-, 8-, 
9-positions etc. on the furoisoquinoline backbone, represented by Formula: 




(wherein R 1 is a' hydrogen atom, optionally substituted hydrocarbon group, optionally substituted heterocyclic group 
or optionally substituted amino group, each of R 2 and R 3 is a hydrogen atom, optionally substituted hydrocarbon group 
or acyl group, and R 2 and R 3 may be taken together with the adjacent carbon atom to form an optionally substituted 
3- to 8-membered ring, R 4 is a hydrogen atom, cyano group, optionally substituted hydrocarbon group, acyl group or 
optionally substituted hydroxy group, R 5 is (1) a hydrogen atom, (2) an optionally substituted hydrocarbon group, (3) 
an acyl group, (4) an optionally substituted heterocyclic group or (5) a halogen atom, each of R 6 and R 7 is a hydrogen 
atom or optionally substituted hydrocarbon group, and R 6 and R 7 are taken together with the adjacent carbon atom to 
form an optionally substituted 3- to 8-membered ring, each of R 8 and R 9 is a hydrogen atom or optionally substituted 
hydrocarbon group, X is a bond, oxygen atom, optionally oxidized sulfur atom or optionally substituted nitrogen atom, 
Y is an optionally substituted methylene group or carbphyl group and n is 0 to 1 ), or a salt, prodrug or hydrate thereof, 
and discovered that such a compound has, on the basis of its specific chemical structure, an unexpectedly excellent 
phosphodiesterase (PDE) IV-inhibiting effect, and can be used as a prophylactic or therapeutic agent against an in- 
flammation-induced disease, for example, bronchial asthma, chronic obstructive pulmonary disease (COPD), rheuma- 
toid arthritis, autoimmune disease, diabetes and the like. We made a further effort based on these findings, and finally 
established the present invention, . . 

[0010] Thus, the invention provides: 

[1] a compound having a partial structure represented by 
Formula:- ' 




* (A) 

or its salt, 

[2] the compound according to the above-mentioned [1] represented by 
Formula: 
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i (wherein R 1 is a hydrogen atom, optionally substituted hydrocarbon group, optionally substituted heterocyclic 
group or optionally substituted amino group, 

each of R 2 and R 3 is a hydrogen atom, optionally substituted hydrocarbon group or acyl group, and R 2 and 
R 3 may be taken together with the adjacent carbon atom to form an optionally substituted 3- to 8-membered ring, 

R 4 is a hydrogen atom, cyano group, optionally substituted hydrocarbon group, acyl group or optionally sub- 
stituted hydroxy group, 

R 5 is (1 ) a hydrogen atom, (2) an optionally substituted hydrocarbon group, (3) an acyl group, (4) an optionally 
substituted heterocyclic group or (5) a halogen atom, 

each of R 6 and R 7 is a hydrogen atom or optionally substituted hydrocarbon group, and R 6 and R 7 are taken 
together with the adjacent carbon atom to form an optionally substituted 3- to 8-membered ring, 

each of R 8 and R 9 is a hydrogen atom or optionally substituted hydrocarbon group, 

X is a.bond, oxygen atom, optionally oxidized sulfur atom or optionally substituted nitrogen atom, 

Y is an optionally substituted methylene group or carbonyl group, 

andnisOtol), 

[3J the compound according to the above-mentioned [2] wherein each of R 2 and R 3 is a hydrogen atom, optionally 
substituted hydrocarbon group or acyl group, R 2 and R 3 are taken together with the adjacent carbon atom to form 
an optionally substituted 3- to 8-membered homocyclic or heterocyclic group, R 4 is a hydrogen atom or optionally 
substituted hydrocarbon group, each of R 6 and R 7 is a hydrogen atom or optionally substituted hydrocarbon group, 
R 6 and R 7 may be taken together with the adjacent carbon atom to form.an optionally substituted 3- to 8-membered 
homocyclic group, Y is methylene group which may have a hydroxy group or carbonyl group, 
[4] the compound according to the above-mentioned [2] wherein: 

R 1 is any of the following (i) to (Hi): 

(i) a C^g alkyt group, C 2 _ 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 cycloalkyl group, C^g cycloalkenyl group, 
c 6-u aryl g r °up or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from the group 
(hereinafter referred to as Substituent Group A) consisting of (1) a halogen atom, (2) aC^ alkylenedioxy 
group, (3) a nitro group, (4) a cyano group, (5) an optionally halogenated C v6 alkyl group, (6) an optionally 
halogenated C 2 . 6 alkenyl group, (7) an optionally halogenated C 2 . 6 alkynyl group, (8) a C 3 . 6 cycloalkyl 
group, (9) a C 6 . 14 aryl group, (10) an optionally halogenated C^g alkoxy group, (11) an optionally halo- 
genated Cj.g alkylthio group, (12) a hydroxy group, (13) an amino group, (14) a mono-C^g aikylamino 
group, (15) a mono-C 6 . 14 arylamino group, (16) a di-C^ aikylamino group, (17) a di-C 6 . u arylamino 
group, (18) an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyt-carbonyl, C 3 . 6 cycloalkyl- 
carbonyl, C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 
aralkyloxy -carbonyl, (5- or6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^ alkyl-carbamoyl, di-C V6 alkyl- 
carbamoyl, Cg_ 14 aryl -carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 
to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbamoyl, C^g alkyl-thiocarbonyl, 
C 3-6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, 
c 6-u aryloxy-thiocarbonyl, Cy^g aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addi- 
tion to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, 
thiocarbamoyl. mono-C^g alkyl-thiocarbamoyl, di-C^g alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- 
t or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from ni- 

trogen, sulfur and oxygen atoms)-thiocarbamoyl, mono-C v6 alkylsulfamoyl, di-C^ alkylsulfamoyl, C 6 . 14 
. arylsulfamoyl, C^g alkylsulfonyl, Cg. 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g 
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alkoxysulfinyl, C 6 . 14 aryloxysulf inyl, C^.g alkoxysulfonyl and Cg. 14 aryloxysulfonyl, (1 9) an acylamino group 
selected from formylamino, C-,. 6 alkyl-carboxamido, Cg_ 14 aryl-carboxamido, C^ 6 alkoxy-carboxamido, 
C^g alkylsulfonylamino and C 6 . 14 arylsulfonylamino, (20) an acyloxy group selected from Cj.g alkyl-car- 
bonyloxy, Cg_ 14 aryl-carbonyloxy, C v6 alkoxy-carbonyloxy, mono-C^g alkyl-carbamoyloxy, di-C,_g alkyl- 
carbamoyloxy, C 6 . 14 aryl-carbamoyloxy and nicotinoyloxy, (21) a 4- to 14-membered heterocyclic group 
having, in addition to carbon atoms, 1 to 4 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms, 
(22) a phosphono group, (23) a C 6 . u aryloxy group, (24) a di-C^.g alkoxy-phosphoryl group, (25) a C 6 . 14 
arylthio group, (26) a hydrazino group, (27) an imino group, (28) an oxo group, (29) an ureido group, (30) 
a C v6 alkyl-ureido group, (31) a di-C^g-atkyl-ureido group, (32) an oxide group and (33) a group formed 
by binding 2 or 3 groups selected from (1 ) to (32) listed above, 

(ii) a 5- to 14-membered heterocyclic group having, in addition to carbon atoms, 1 to 4 heteroatom(s) 
selected from nitrogen, sulfur and oxygen atoms which may have 1 to 5 substituent(s) selected from 
Substituent Group A described above, 

(iii) an amino group which may have 1 or 2 substituent(s) selected from the following (ia) to (iiia): 
(ia) a hydrogen atom, . 

(iia) aC^ alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 cycloalkyl group, C 3 . 6 cycloalkenyl 
group, Cg_ 14 aryl group or C 7 _ 16 aralkyl group which may have 1 to 5 substituent(s) selected from 
Substituent Group A described above, 

(iiia) an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, C^g cycloalkyl- 
carbonyl, C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, 
C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-car- 
bamoyl, di-C^g alkyl carbamoyl, C e . u aryl-carbamoyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-car- 
bamoyl. C^g alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 _ 14 aryl-thi- 
ocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, 
di-C.|_g alkyl-thiocarbamoyl, Cg_ 14 aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thio- 
. carbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, C 6 . 14 arylsulfamoyl, C^g alkylsulfonyl, 
Cg. 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkoxysulfinyl, Cg_ 14 ary- 
loxysulfinyl, C^g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to. 5 substituent(s) se- 
lected from Substituent Group A described above; 

each of R 2 and R? is any of the following (i) to (iii): 

(i) a hydrogen atom, 

(ii) a C,_ 6 alkyl group, C 2 ^ alkenyl group, C 2 . 6 alkynyl group, C^g cycloalkyl group, C 3 . 6 cycloalkenyl 
group, C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from Substit- 
uent Group A described above, 

(iii) an acyl group selected from formyl, carboxy, carbamoyl, alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, 
C^q alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, 6 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy- 
carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-carbamoyl, di-Cj.g alkyl-carbamoyl, 
C 6 . 14 aryl -carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C^g alkyl-thiocarbonyl, C^g cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, Cg. 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocar6onyl, thio- 
carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^ alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, Cg_ 14 arylsul- 
famoyl, C^g alkylsulfonyl, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfinyl, sulfino, sulfo, C^g alkox- 
ysulfinyl, C 6 . 14 aryloxysulf inyl, C v6 alkoxysulfonyl and Cg_ 14 aryloxysulfonyl, which may have 1 to 5 sub- 
stituent(s) selected from Substituent Group A described above; 
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R 2 and R 3 may be taken together with the adjacent carbon atom to form a C 3 . 8 cycloalkane or 3- to 8-membered 
heterocyclic ring which may have 1 to 3 substituent(s) selected from Cj.g alkyl, C 6 . 14 aryl, C 7 . 16 aralkyl, amino, 
mono-C^e alkylamino, mono-Cg_ 14 arylamino, di-C^g alkylamino, di-C 6 . 14 arylamino and 4- to 10-membered 
aromatic heterocyclic group; 
R 4 is 

(i) a hydrogen atom, 
. (ii) a cyano group, 

(iii) a C^g alkyl group, C 2 _ 6 alkenyl group, C 2 _ 6 alkynyl group, C 3 . 6 cycloalkyl group, C 3 . 6 cycloalkenyl 
group, Cg_ 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from Substit- 
uent Group A described above, 

(iv) an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, 

alkoxy-carbonyl, Cg_ 14 aryl-carbonyl, C 7 . 16 . aralkyl -carbonyl, Cg_ 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy- 
carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-carbamoyl, di-C^g alkyl-carbamoyl, 
C 6 . 14 aryl -carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C^g alkyl-thiocarbonyl, C^g cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, Cg. 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl,.C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thio- 
carbamoyl, mono-C 1 . 6 alkyl-thiocarbamoyl, di-C^ alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl,. C 6 . 14 arylsul- 
famoyl, C^g alkylsulfonyi, Cg. 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfinyl, sulfino, sulfo, C^g alkox- 
ysulfinyl, C 6 . 14 aryloxysulfinyl, C^g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which. may have 1 to 5 sub- 
stituent(s) selected from Substituent Group A described above, or, . 

(v) a group represented by Formula: -OR 4 ' 
(R 4 ' is 

<1> a hydrogen atom, 

<2> a C^g alkyl group, C 2 . 6 alkenyl group, G 2 . 6 alkynyl group, C 3 . 6 cycloalkyl group, C 3 . 6 cycloalkenyl 
group, Cg. 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from 
Substituent Group A described above, or, 

<3> an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, C 3 . 6 cycloalkyl-car- 
bonyl, Cj.g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 
aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 het- 
eroatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbonyl, mono-C^g alkyl-carbamoyl, 
di-C^ alkyl-carbamoyl, Cg_ 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, G-,.g 
alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^.g alkoxy-thiocarbonyl, Cg_ 14 aryl-thiocarbonyl, 
C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-mem- 
. bered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C-j.g alkyl-thiocarbamoyl , di-C-j.g alkyl- 
thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon 
atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbamoyl, mo- 
no-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, C^ 14 arylsulfamoyl, C^g alkylsulfonyi, C 6 . 14 arylsulfo- 
n W. c i-6 alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkoxysulfinyl, Cg_ 14 aryloxysulfinyl, C^g 
alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to 5 substituent(s) selected from Substit- 
uent Group A described above); 

R 5 is any of the following (i) to (v): 

(i) a hydrogen atom, r 

(ii) a C v6 alkyl group, C 2 ^ alkenyl group, C 2 . 6 alkynyl group, C^g cycloalkyl group, C 3 . 6 cycloalkenyl 
group, Cg. 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from Substit- 
uent Group A described above, 

(iii) an acyl group selected from formyl, carboxy, carbamoyl, alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, 
C^g alkoxy-carbonyl, Cg_ 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, Cg_ 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy- 
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carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C n . 6 alkyl-carbamoyl, di-Cj.g alkyl-carbamoyl, 
c 6-u u aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 het- 
eroatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbamoyl, C^g alkyl-thiocarbonyl, C 3 . 6 cy- 
cloalkyl-thiocarbonyl, C v6 aikoxy-thiocarbonyl, Cg_ 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thio- 
carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^ alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, C 6 _ 14 arylsul- 
famoyl, C V6 alkylsulfonyl, Cg. 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfinyl, sulfino, sulfo, C v6 alkox- 
ysulfinyl, C 6 . 14 aryloxysulfinyl, C^g alkoxysulfonyl and Cg. 14 aryloxysulfonyl, which may have 1 to 5 sub- 
stituent(s) selected from Substituent Group A described above, 

(iv) a 5- to 14-membered heterocyclic ring containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from 
Substituent Group A described above, 

(v) a halogen atom; 

each of R 6 and R 7 is (i) a hydrogen atom, (ii) a Cj.g alkyl group, C 2 .g alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 
cycloalkyl group, C 3 . 6 cycloalkenyl group, C 6 . 14 aryl group or C 7 ; 16 aralkyl group which may have 1 to 5 sub- 
stituent^) selected from Substituent Group A described above, • 

R 6 and R 7 may be taken together with the adjacent carbon atom to form a C 3 . 8 cycloalkane or 3- to 8-membered 
heterocyclic ring which may have 1 to 3 substituent(s) selected from C^g alkyl, C 6 . 14 aryl,.C 7 _ 16 aralkyl; amino, 
mono-C^g alkylamino, mono-Cg. 14 arylamino, di-C^g alkylamino, di-C 6 . 14 arylamino and 4- to 10-membered 
aromatic heterocyclic group; 

each of R 8 and R 9 is (i) a hydrogen atom, (ii) a C v6 alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 
cycloalkyl group, C 3 . 6 cycloalkenyl group, C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 subr 
stituent(s) selected from Substituent Group A described above; 
X is 

(i) a bond, 

(ii) an oxygen atom, 

(iii) an optionally oxidized sulfur atom, 

(iv) a C^g alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 cycloalkyl group, C 3 . 6 cycloalkenyl 
group, C 8 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from Substit- 
uent Group A described above, 

(v) a nitrogen atom having an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, 
C 3 _g cycloalkyl-carbonyl, C^g alkoxy -carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, Cg. 14 aryloxy 
carbonyl, C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 
t to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-car- 
bamoyl, di-C^g alkyl carbamoyl, C 6 . 14 aryl -carbamoyl, (5- or 6-membered heterocycle having, in addition 
to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C V6 
alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thiocarbonyl, C 7 . 16 ar- 
alkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered hetero- 
cycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C v6 alkyl-thiocarbamoyl, Cg_ u ar- 
yl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g 
alkylsulfamoyl, C 6 . 14 arylsulfamoyl, C^g alkylsulfonyl, C 6 . 14 arylsulfonyl, Cj.g alkylsulfinyl, Cg_ 14 arylsulfi- 
nyl, sulfino, sulfo, C^g alkoxysulfinyl, C 6 . 14 aryloxysulfinyl, alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, 
which may have 1 to 5 substitoent(s) selected from Substituent Group A described above, or, 

(vi) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from 
Substituent Group A described above; 

Yis 

<1 > a methylene group which may have 1 to 5 substituent(s) selected from Substituent Group A described 
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above or 

<2> a carbonyl group; 
n is 0 or 1, 

[5] the compound according to the above-mentioned [2] or [3] wherein R 1 is (1) an optionally substituted aromatic 
hydrocarbon group, (2) an optionally substituted heterocyclic group, (3) an optionally substituted aliphatic cyclic 
hydrocarbon group or (4) a group represented by Formula: -L-R 1a wherein L is methylene, carbonyl or an optionally 
substituted nitrogen atom, R 1a is a hydrogen atom, optionally substituted aromatic group, optionally substituted 
hydroxy group or optionally substituted amino group, 
[6] the compound according to the above-mentioned [5] wherein i 

R 1 is any of the following (i) to (iv): 

(i) a C 6 . u aryl. group which may have 1 to 5 substituent(s) selected from Substituent Group-A described 
above, 

(ii) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from 
Substituent Group A described above, . 

(iii) a C 3 . 6 cycloalkyl group which may have 1 to 5 substituent(s) selected from Substituent Group A de- 
f scribed above," 

(iv) a group represented by Formula: -L-R 1a wherein L is (a) a methylene, (b) a carbonyl or (c) a nitrogen 
atom which may be substituted by the following (ia) to (iiia): 

(ia) a hydrogen atom, 

(iia) a C r ^ alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 cycloalkyl group, C^g cycloalkenyl 
group, C6_ 14 aryl group or C 7 _i 6 aralkyl group which may have 1 to 5 substituent(s) selected from 
Substituent Group A described above, 

. (iiia) an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, C^g cycloalkyl- 
carbonyl, C^q alkoxy-carbonyl, C 6 . u aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, 
C 7 . 1S aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-car- 
bamoyl, di-C^g alkyl -carbamoyl, Cg. 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in ad- 

- dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-car- 
bamoyl, C^g alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thi- 
ocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, 
di-C 1r6 alkyl-thiocarbamoyl, Cg_ 14 aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected. from nitrogen, sulfur and oxygen atoms)-thio- 
carbamoyl, mono-C^g alkylsulfamoyl. di-C^g alkylsulfamoyl, C 6 . 14 arylsulfamoyl, C^g alkylsulfonyl, 
C 6-14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkoxysulfinyl, Cg_ 14 ary- 
loxysulfinyl, C^.g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to 5 substituent(s) se- 
lected from Substituent Group A described above, 

R 1a is. 

(i) a hydrogen atom, 

(ii) <1>a 

^6-14 ar y' 9 rou P or <2> a 5- to 14-membered aromatic heterocyclic group containing 1 to 4 
heteroatom(s) selected from 1 or 2 kind(s) of nitrogen, sulfur and oxygen atoms in addition to carbon 
atoms, both of which may contain 1 to 5 substituent(s) selected from Substituent Group A described above, 

(iii) a hydroxy group which may have a C^g alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 
cycloalkyl group, C 3 . 6 cycloalkenyl group, Cg_ 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 
substituent(s) selected from Substituent Group A described above, 

(iv) an amino group which may be substituted by the following (ia) to (iiia): 

(ia) a hydrogen atom, 

(iia) a alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 _g cycloalkyl group, C 3 . 6 cycloalkenyl 
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group, Cs_ u aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) selected from 
Substituent Group A described above, 

(iiia) an acyl group selected from formyl, carboxy, carbamoyl, C h6 alkyl-carbonyl, C 3 . 6 cycloalkyl- 
carbonyl, C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, Cg_ 14 aryloxy-carbonyl, 
C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^ alkyl-car- 
bamoyl, di-Cj.g alkyl carbamoyl, Cg_ 14 aryl -carbamoyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms) -car- 
bamoyl, C^g alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, Cj.g alkoxy-thiocarbonyl, C 6 _ 14 aryl-thi- 
ocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, 
di-C^ alkyl-thiocarbamoyl, Cg_ 14 .aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thio- 
carbamoyl, mono-C,. 6 alkylsulfamoyl, di-C^g alkylsulfamoyj, Cg_ 14 arylsulfamoyl, C-j.g alkylsulfonyl, 
Cg. 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkoxysulfinyl, C 6 . 14 ary- 
loxysulfinyl, C t . 6 alkoxysutfonyl and C 6 . 14 aryloxysulfonyl. 

[7] the compound according to the above-mentioned [2] wherein R 1 is a group represented by Formula: 



(wherein R 1b is a hydrogen atom or an optionally substituted hydrocarbon group or optionally substituted hetero- 
cyclic group, Ring D is an optionally substituted aromatic hydrocarbon ring or optionally substituted heterocyclic 
group, E is a bond, methylene, oxygen atom, optionally oxidized sulfur atom, optionally substituted nitrogen atom 
or a group represented by Formula: -CS-0-, -CO-0-, : S-CO-, -(CH 2 ) k -CO-, NR 1c -CO-(CH 2 ) m -, -NR 1C -S0 2 - 
(CH 2 ) m -, -S0 2 -NRic.(CH 2 ) m -, -0-CS-NR 1 C-(CH 2 ) m -, -NR 1 C-CO-NR 1c -(CH 2 ) m -, -NR 1c -CO-(CH 2 ) m -NRiC- where- 
in R 1C is a hydrogen atom, optionally substituted alkyl group or acyl group, k is 0 or 1 , m is an integer of 0 to 3). 
[8] the compound according to the above-mentioned [7] wherein 

R 1b is . 

(i) a C^g alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 cycloalkyl group, C^g cycloalkenyl group, 
C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have, 1 to 5 substituent(s) selected from Substituent 
Group A described above, or, 

(ii) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from 
Substituent Group A described above; 

Ring D is (i) a Cg_ 14 aryl ring which may have 1 to 5 substituent(s) selected from Substituent Group A described 
above or (ii) a 5- to 14-membered heterocyclic ring containing 1 to 4 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from 
Substituent Group A described above; 
E is any of the following (i) to (viii): 

(i) a bond, 

(ii) methylene, 

(tii) an oxygen atom, 

(iv) an optionally oxidized sulfur atom, 

(v) a nitrogen atom having a C 1-6 alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C^g cycloalkyl group, 
c 3-6 cycloalkenyl group, C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent(s) 
selected from Substituent Group A described above, 
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(vi) a nitrogen atom having an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, 
C 3 . 6 cycloalkyl-carbonyl, C^.g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl^arbonyl, C 6 . 14 aryloxy- 
carbonyl, C 7 . 1S aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 
1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbonyl, mono-C^g alkyl-car- 
bamoyl, di-Cj.g alkyl carbamoyl, C 6 . u aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition 
to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C^g 
alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^galkoxy-thiocarbonyl, C 6 . 14 aryl-thiocarbonyl, C 7 . 16 ar- 
alkyl-thiocarbonyl, Cg. 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered hetero- 
cycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C,.g alkyl-thiocarbamoyl, Cg_ 14 ar- 
yl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g 
alkylsulfamoyl, C 6 . 14 arylsulfamoyl, C^g alkylsulfonyl, C B . 14 arylsulfonyj, C^g alkylsulfinyl, Cg_ 14 arylsulfi- 
nyl, sulfino, sulfo, C^g alkoxysulfinyl, C 6 . 14 aryloxysulfinyi, alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, 

(vii) a nitrogen atom having a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) 
selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may contain 1 to 5 
substituent(s) selected from Substituent Group A described above; 

(viii) -CS-0-, -CO-O-,. -S-CO-, -(CH 2 ) k -CO-, -NR 1 C-CO-(CH 2 ) m -, -NR 1c -S0 2 -(CH 2 ) m -, 
-S0 2 -NR 1c -(CH 2 ) m -, -0-CS-NR 1c -(CH 2 ) m -, -NR 1c -CO-NR 1c -(CH 2 ) m - or -NR 1c -CO-(CH 2 ) m -NR 1 C- 
(wherein R 1C is 

(ia) a hydrogen atom, (iia) a C^g alkyl group which may have 1 to 5 substituent(s) selected from 
Substituent Group A described above, or, 

(iiia) an acyi group selected from formyl, carboxy, carbamoyl, C,. 6 alkyl-carbonyl, C^g cycloalkyl- 
carbonyl, C^g alkoxy-carbonyl, Cg. 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, Cg. 14 aryloxy-carbonyl, 
C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-car- 
bamoyl, di-C^g alkyl-carbamoyl, C 6 . 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-car- 
bamoyl, C^g alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thi- 
ocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyi-thiocarbamoyl, 
di-C^ alkyl-thiocarbamoyl, Cg_ 14 aryl-thiocarbampyl, (5- or 6-membered heterocycle having, in ad- 
dition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thio- 
carbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, C 6 . 14 arylsulfamoyl, C^g alkylsulfonyl, 
c 6-u arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkoxysulfinyl, C 6 . 14 ary- 
loxysulfinyi, C^g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to 5 substituent(s) se- 
lected from Substituent Group A described above; 

k is 0 or 1 , m is an integer of 0 to 3). 

[9] the compound according to the above-mentioned [7] wherein 

R 1b »s, 

(1)aC^ alkyl group [this C^g alkyl group may have a substituent selected from a halogen atom, cyano, 
hydroxy, C^g alkoxy-carbonyl, di-C^g alkylamino, optionally halogenated alkyl-carbonyl-amino, car- 
boxy, carbamoyl, C^g alkyl-carbamoyl, C^g a Iky I -carbonyl oxy, C^g alkoxy-carbonyl-C^g alkyl-carbamoyl, 
(5- to 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon. atomsJ-C^g alkyl-carbamoyl, alkylthio, C^g alkylsulfinyl, C^g 
alkylsulfonylamino, (5- to 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon atomsJ-C^g alkylcarbamoyl, (5- to 6-membered 
heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in ad- 
dition to carbon atoms)-amino, sulfamoyl-C 6 . 14 aryl, carboxy-p 6 . 14 aryl, C^g alkoxy-carbonyl-Cg_ 14 aryl, 
carbamoyl -C 6 . 14 aryl, C,. 6 alkyl-carbamoyl-C 6 . 14 aryl which may have a hydroxy and (4- to 10-membered 
heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in ad- 
dition to carbon atoms)-carbamoyl-C 6 . 14 aryl], 
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(2) a C 3 . 6 cycloalkyl group, 

(3) a C 6 . 14 aryl group [this C 6 . 14 aryl group may have a substituent selected from C^g alkoxy, amino, 
carboxy, optionally halogenated Cj.g alkyl-carbonylamino, C^g alkoxy-carbonylamino, formylamino, ure- 
ido, C^g alkylsulfonylamino, (C U6 alkylJfC^g alkylsulfonyl) amino, C v6 alkoxy-carbonyl-C^g alkylamino, 
optionally alkyl-esterified phosphono-C^g alkylamino, mono- or di-C^g alkyl-carbamoyl and C 7 . 16 
aralkyloxy-carbonyiamino] or, 

(4) a 5- to 1 4-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms [this heterocyclic group may be substituted by 1 or 2 sub- 
stituent(s) selected from a halogen atom, C r .g alkyl, carboxy-C^g alkyl, C^g alkyl-carbonyloxy-C^g alkyl, 

alkoxy-carbonyl, C^g alkoxy-carbonyl-C^g alkyl, C^g alkyl-carbamoyl-Cj.g alkyl, carbamoyl, oxo and 
4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms]; 

Ring D is (i) a C 6 . 14 aryl ring or (ii) a 5- to 1 4-membered heterocyclic ring containing 1 to 4 heteroatom(s) 
selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms; 
E is 

(i) a bond, 

(ii) methylene, 

(iii) O, 

(iv) .S, 

(v) SO, 

(vi) S0 2 , 

(vii) -NH-, ' 

(viii) -N(C V6 alkyl)-, 

(ix) -NfC^g alkyl-carbonyl)-, 

(x) -NfCj.g alkoxy-carbonyl)-, 

(xi) -NfCj.g alkyl-sulfonyl)-, 

(xii) -CO-O-, 

(xiii) -S-CO-, 

(xiv) a group represented by Formula: -(CH 2 ) k -CO wherein k is 0 or 1 , . 

(xv) -NR f -CO-(CH 2 ) m1 - wherein R f is a hydrogen atom or C^g alkoxy-carbonyl or C^g alkyl group which 
may be substituted by a heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen, 
sulfur atoms and the like in addition to carbon atoms, and ml is an integer of 0 to 3, 

(xvi) a group represented by Formula -NR9-S0 2 -(CH 2 ) m2 - wherein R9 is a hydrogen atom or C^g alkyl- 
sulfonyl group and m2 is 0, 

(xvii) a group represented by Formula -S0 2 -NR h -(CH 2 ) m3 - wherein R h is a hydrogen atom or C^g alkyl 
group and m3 is 0 or 1, 

(xviii) a group represented by Formula -O-CS-NR^Chy^- wherein R 1 is a hydrogen atom or C^g alkyl 
group and m4 is 0 or 1 , 

(xix) a group represented by Formula -NRi-CO-NR'SCr-y^- wherein RJ is a hydrogen atom or C^g alkyl 
group, R k is a hydrogen atom or C^g alkyl group 

and m5 is 0 or 1, 

(xx) a group represented by Formula -NR L -CO-CH 2 -(CH 2 ) m6 -NR m - wherein R L is a hydrogen atom or C^g 
alkyl group, R m is a hydrogen atom or C,. 6 alkyl group and m6 is 0 or 1 . 

[10] the compound according to the above-mentioned [2] wherein R 1 is a group represented by Formula: 

CO-Hal 



wherein Hal is a halogen atom, Ring D is defined as described in the above-mentioned [7], 

[11] the compound according to the above-mentioned [2] wherein R 1 is a group represented by Formula: 
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wherein each symbol is defined as described in the above-mentioned [7] or a group represented by Formula: 




wherein each symbol is defined as described in the above-mentioned [7], each of R 2 and R 3 is a hydrogen atom 
or optionally substituted hydrocarbon group, and R 2 and R 3 may be taken together with the adjacent carbon atom 
to form an optionally substituted 3- to 8-membered ring, R 4 is a hydrogen atom, cyano group, optionally substituted 
hydrocarbon group, acyl group or a group represented by Formula: -OR 4 ' (wherein R 4 " is a hydrogen atom, op- 
tionally substituted hydrocarbon group or acyl group), R 5 is an optionally substituted hydrocarbon group, each of 
R 6 and R 7 is an optionally substituted hydrocarbon group, R 6 and R 7 may be taken together with the adjacent 
carbon atom to form an optionally substituted 3- to 8-membered ring, each of R 8 and R 9 is a hydrogen atom, X is 
an oxygen atom or an optionally oxidized sulfur atom, Y is methylene which may have 1 or 2 C^. 6 alkyl group(s) 
and n is 0 or 1. 

[12] the compound according to the above-mentioned [2] wherein 
R 1 is, 

(') a C 6 . 14 aryl group which may have 1 to 3 substituent(s) selected from the following (1) to (23): 

(1) a halogen atom, 

(2) a nitro group, 

(3) a C V6 alkyl group 

[this C^g alkyl group may have a substituent selected from a halogen atom, cyano, carbamoyl, C^. 6 
alkyl-carbamoyl, C,.g alkyl-carbonyloxy, C^ 6 alkoxy-carbonyl-C^g alkyl-carbamoyl, (5- or 6-mem- 
. bered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atomsJ-C^.g alkyl-carbamoyl, C^g alkylsulfonylamino, C^g alkoxy-carb- 
onyl and carboxy], 

(4) a C^g cycloalkyl group, 

(5) a Cg. 14 aryl group 

[this Cg. 14 aryl group may have a substituent selected from amino, carboxy, C^g alkoxy-carbonyl, 
carbamoyl, mono- or di-Cj_ 6 alkylcarbamoyi, formylamino, C^g alkyl-carbonylamino which may have 
a halogen atom or carboxy, C 6 . 14 aryl-carbonylamino, C,. 6 alkoxy-carbonylamino, ureido, mono- or 
di-C^ alkylureido, C v6 alkylsulfonylamino, (C 1:6 alkylJfC^g alkylsulfonyl) amino, (C^g alkylXC^.g 
alkyl-carbonyl) amino, C^g alkoxy-carbonyl-C^g alkylamino, C 6 _ 14 aralkyloxy-carbonylamino, C^g 
alkyl-carbonylamino-C^g alkyl-carbonylamino, Cj.g alkylthio-C^g alkyl-carbonylamino, C V6 alkyl- 
sulfinyl-C^g alkyl-carbonylamino, C^g alkyl-sulfonyl-C^g alkyl-carbonylamino, C 6 . 14 aryloxy-carbon- 
ylamino and hydroxy-C^ ^ alkyl-carbamoyl], 

(6) a C.,_g alkoxy group which may have a halogen atom or C v6 alkoxy-C 6 . 14 aryl, 

(7) a Cg_ 14 aryloxy group, 

(8) a C^q alkylthio group which may have a carbamoyl, 

(9) a.C^g alkylsulfinyl group which may have a carbamoyl, 

(1 0) a Cg_ 14 arylthio group, 

(11) a hydroxy group, 

(1 2) a 5- to 1 4-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, 
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sulfur and oxygen atoms [this heterocyclic group may have a substituent selected from oxo, car- 
boxy-C^s alkyl, C^ 6 alkyl-carbonyloxy-C^g alkyl, C^g alkyt, C^g alkoxy-carbonyl-C v6 alkyl, C^g 
alkoxy-carbonyl, carbamoyl-C^g alkyl and Cj.g alkyl-carbamoyl-C^.g alkyl], 

(13) a carboxy group, 

(1 4) a group represented by Formula: -CO-Ha! (Hal is a halogen atom), 

(1 5) a C^g alkyl-carbonyl group, 

(16) a C^g alkyl-sulfonyl group, 

(1 7) a Cj.g alkoxy-carbonyl group, 

(18) a sulfamoyl group 

[this sulfamoyl group may have .1 or 2 substituent(s) selected from C^g alkyl, carbamoyl^ _g alkyl, 
C^g alkoxy-carbonyl-Cj.g alkyl, (5- to 8-membered heterocyclic ring which may have an oxo group) 
-C^g alkyl and C^g alkyl-carbonylamino-Cg_ 14 aryl], 

(19) a group represented by Formula: -NR a R b 

[each of R a and R b is (i) a hydrogen atom, (ii) a C v6 alkyl, (iii) a (5- or 6-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 
atomsJ-C^g alkyl, (iv) a C^g alkoxy-carbonyl-C^g alkyl, (v) a di-C^g alkylamino-methyiene-sulfa- 
moyl-C^g alkyl, (vi) a carbamoyl-C^g alkyl, (vii) a sulfamoyl-C^g alkyl, (viii) a C^g alkyl-sulfonyl, (ix) 
a C^g alkoxy-carbonyl, (x) a di-C^g alkoxy-carbonyl-C 2 . 6 alkenyl, (xi) a C 6 . 14 aryl, (xii) a 5- or 6-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms [this 5- or 6-membered heterocyclic group may have a substituent 
selected from amino, Cj.g alkyl-carboxamido and C^g alkyl-sulfonylamino], (xiii) an optionally halo- 
genated C^g alkyl-carbonyl, (xiv) a C;,_ 6 alkylthio-C^g alkyl-carbonyl, (xv) a alkylsurfinyl-C^g 
alkyl-carbonyl, (xvi) a Cj.g alkylsulfonyl-C^g alkyl-carbonyl, (xvii) an amino-C^g alkyl-carbonyl, (xviii) 
an optionally halogenated C^.g alkyl-carbonyl-amino-C 1 . 6 alkyl-carbonyl, (xix) a C 6 _ 14 aryl-carbonyl, 
(xx) a carboxy-Cg. 14 aryl-carbonyl, (xxi) an optionally C^g alkyl-esterified phosphono-C^g alkyl-C 6 . 14 
aryl-carbonyl, (xxii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have a halogen atom, 
oxo or a C^g alkoxy-carbonyl)-carbonyl, (xxiii) a. (5- or 6-membered heterocyclic ring containing 1 to 
3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atomsJ-C^g 
alkyl-carbonyl, (xxiv) a C 6 . u aryl-oxy-carbonyl, (xxv) a carboxy-C^g alkyl, (xxvi) a carbamoyl, (xxvii) 
an optionally halogenated C^g alkylcarbamoyl, (xxviii) a C 6 . 14 arylcarbamoyl which may have a C^g 
aikyl-carbonylamino, (xxix) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s). 
selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)-carbamoyl, (xxx) a C 2 . 6 
alkenyl-carbonyl, (xxxi) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have an oxo group)- 
amino-C^g alkyl-carbonyl, (xxxii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have an 
oxo groupXC^g alkyl) amino-C^g alkyl-carbonyl, (xxxiii) a (5- or 6-membered heterocyclic ring con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 
atoms which may have an oxo groupKC^g alkylcarbonylJamino-C^g alkyl-carbonyl, (xxxiv) a C^g 
alkylthio-C^g alkylcarbonyl (sulfur atom may be oxidized), (xxxv) an optionally halogenated C 1 . 6 alkyl- 
sulfonyl, (xxxvi) a sulfamoyl or (xxxvii) a C^g alty^^ 

(20) a group represented by Formula: -C(=0)NR c R d 

[each of R c and R d is (i) a hydrogen atom, (ii) a C^g alkyl, (iii) a (5- or 6-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 
atomsJ-C^g alkyl, (iv) a carboxy-C^galkyl, (v) a C^g alkoxy-carbonyl-C^g alkyl, (vi) a di-C^g alkylami- 
no-C^g alkyl, (vii) a carbamoyl-C V6 alkyl, (viii) a C^g alkylcarbamoyl-C^g alkyl, (ix) a (5- or 6-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atomsJ-C^g alkylcarbamoyl-C^g alkyl, (x) a (5- or 6-membered hetero- 
cyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in ad- 
dition to carbon atomsj-amino^.g alkyl, (xi) a sulfamoyl-C 6 . 14 aryl-C^g alkyl, (xiij a C 6 . 14 aryl which 
may have a C^g alkoxy, (xiii) an optionally C^g alkyl-esterified phosphono-C^g alkyl-C 6 . 14 aryl, (xiv) 
a 4- to 10-membered. heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms [this 4- to 10-membered heterocyclic group may have 
1 to 2 substituent(s) selected from a halogen atom, C^g alkyl and oxo], (xv) a C 6 . 14 aryl-carbamoyl-C 1 . 6 
alkyl, (xvi) a hydroxy-C^ alkyl or (xvii) a (5- or 6-membered heterocyclic ring containing 1 to 3 het- 
eroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may 
have a oxo groupJ-carbamoyl-C^g alkyl], 
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(21) a cyano group, 

(22) a mono- or di-C 1i6 alkylcarbamoylthio group, 

(23) a mono- or di-C^g alkylthiocarbamoyloxy group; 

(ii) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 3 substituent(s) selected from the 
following (1) to (8): 

(1) a halogen atom, 

(2) a C^g alkyl group [this alkyl may have a substituent selected from carboxy, alkoxy, C t . 6 alkoxy- 
carbonyl, mono-C v6 alkyl-amino, di-C^ alkyl-amino, carbamoyl, C^g alkyl-carbamoyl which may 
have a hydroxy, 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have oxo, (4- to 10-mem- 
bered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms)-carbamoyl, carbamoyl-C^.g alkyl-carbamoyl], 

(3) a C^g alkoxy group, 

( 4 ) a c 6-u ar y ! group, 

(5) a C 7 . 16 aralkyl group [this C 7 . 16 aralkyl group may have a substituent selected from carboxy, C^g 
alkoxy-carbonyl, carbamoyl, C^g alkyl-carbamoyl which may have hydroxy, (4- to 10-membered het- 
erocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms)-carbamoyl], 

(6) a 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms [this 4- to 1 0-membered heterocyclic group may 
have a substituent selected from a C^g alkyl, Cj.g alkoxy-carbonyl, carbamoyl, oxo, 4- to 10-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms], 

(7) an oxo group, 

(8) an oxide group; 

(iii) a C 3 . 6 cycloalkyl group; or, 

(iv) a group represented by Formula: -L'-R 1a ' (L 4 is methylene, carbonyl or an optionally substituted 
nitrogen atom, R 1a ' is (1 ) a hydrogen atom, (2) a C 6 . u aryl group which may have 1 to 5 substituent 
(s) selected from a C^g alkyl and C-j.g alkoxy, (3) a hydroxy group which may be substituted by a C^g 
alkyl group, (4) a C^g alkyl-amino group which may be substituted by a 4- to 10-membered hetero- 
cyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition 
to carbon atoms, (6) a C 6 . 14 aryl-amino group or (7) a (4- to 1 0-membered heterocyclic ring containing 
1 to 3 heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms)- 
amino group), 

each of R 2 and R 3 is (1) a hydrogen atom, (2) a C|_g alkyl group which may be substituted by <1> a halogen 
atom, <2> a hydroxy group which may be substituted by a substituent selected from a C v6 alkyl, C^g alkyi- 
carbonyl, C^g alkylsulfonyl and C 7 . 16 aralkyl, <3> an amino group which may be substituted by 1 or 2 C^g 
alkyl, c i-6 alkyl-carbonyl and C 6 . 14 aryl-carbonyl, <4> a 4- to 10-membered heterocyclic group containing 1 
to 3 heteroatom(s) selected from, nitrogen, oxygen and sulfur atoms in addition to carbon atoms, <5> a thio 
group which may be substituted by a C^g alkyl, <6> a C^g alkyl-sulfinyl group or <7> a C^g alkyl-sulfonyl 
group, or (3) a C|. 6 alkoxy-carbonyl group, 

R 2 and R 3 may be taken together with the adjacent carbon atom to form a C^g cycloalkane, 

R 4 is (i) a hydrogen atom, (ii) a cyano group, (iii) a C^g alkyl group [this C,_g alkyl group may have a substituent 

selected from (1 ) a halogen atom, (2) a cyano group, (3) a C^g alkoxy group, (4) a hydroxy group, (5) an amino 

group, (6) a mono-C^g alkylamino group, (7) a di-C^g alkylamino group, (8) a tri-C^g alkylammonium group, 

(8) a 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 

oxygen atoms in addition to carbon atoms which may have an oxo, (9) a Cg_ 14 . arylthio, (10) an ureido, (11) a 

carboxy, (12) a carbamoyl, (1 3) a C v6 alkoxy-carbonyl, (14) a mono-C^g alkyl-carbamoyl, (15) a fonmylamino 

and (16) a C^g alkyl-carboxamide], 

(iv) a C 2 . 6 alkenyl group or (v) a formyl group; 

X is a bond, oxygen atom, optionally oxidized sulfur atom, -NH- or -N(methyl)-, 
R 5 is, 

when X is a bond, then (i) a hydrogen atom, (ii) a C^g alkyl group or (iii) a halogen atom, 

when X is an oxygen atom, then (i) a hydrogen atom, (ii) a C^g alkyl group [this C^g alkyl group may have a 
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substituent selected from (1) a halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a 
carbamoyl, (6) a C v6 alkoxy-carbonyi, (7) a mono-C^g alkyl-carbamoyl, (8) a di-C^g alkyl-carbamoyl, (9) a 4- 
to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms], (iii) a C 2 ^ alkenyl group [this C 2 . 6 alkenyl group may have a C 6 _ 14 aryl], 
(iv) a C 2 . 6 alkynyl group, (v) a C^g cycloalkyl group, (vi) a C 7 . 16 aralkyl group, (vii) a C^g alkyl-carbonyl group, 
(viii) a C 6 . 14 aryl-carbonyl group, (ix) a C^g alkoxy-carbonyi group, (x) a mono- or di-C^g alkyl-thiocarbamoyl 
group, (xi) an optionally halogenated C^g alkyl-sulfonyl group or (xii) a 4- to 10-membered heterocyclic group 
containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms 
[this heterocyclic group may have a C 6 . 14 aryl], 

when X is an optionally oxidized sulfur, then (i) a alkyl group or(ii) amono- ordi-C^g alkyl-carbamoyl group, 
when X is -NH- or -N (methyl)-, then (i) a hydrogen atom, (ii) a C^g alkyl group [this C } . 6 alkyl group may have 
a C^g alkoxy-carbonyi], (iii) formyl, (iv) a C^ 6 alkyl-carbonyl group, (v) a C^g alkoxy-carbonyi group, (vi) a 
carbamoyl group, (vii) a mono- or di-C,. 6 alkyl-carbamoyl group or (viii) a C-,.g alkyl-sulfonyl group, 
each of R 6 and R 7 is a hydrogen atom or C,. 6 alkyl group, 

R 6 and R 7 may be taken together with the adjacent carbon atom to form a C^g cycloalkane, 
Each of R a and R 9 is a hydrogen atom or a C^g alkyl group, 

Y is <1 > a methylene group which may have 1 or 2 C^g alkyl or hydroxy group or <2> a carbonyl group, 
nisOorl, 

[13] the compound according to the above-mentioned [3] wherein 

R 1 is, ' " ■ 

(0 a C 6 . 14 aryl group which may have 1 to 3 substituent(s) selected from the following (1) to (20): 

(I) a halogen atom, 
. (2) a nitro group, 

(3) a C^g alkyl group [this C^g alkyl group may have a substituent selected from a halogen atom, 
cyano, carbamoyl, C^g alkyl-carbamoyl, C^g alkyl-carbonyloxy, C^g alkoxy-carbonyl-C^g alkyl-car- 
bamoyl, (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atomsJ-Cj.g alkyl-carbamoyl, C^g alkylsulfonylamino, 
C^g alkoxy-carbonyi and carboxy], . .. 

(4) . a C^g cycloalkyl group, 

(5) a Cg. 14 aryl group . 

[this C 6 . 14 aryl group may have a substituent selected from amino, optionally halogenated C^g alkyl- 
carbonylamino, ureido, C^g alkylsulfonylamino, (C^ alkyl^C^g alkylsulfonyl) amino, C v6 alkoxy- 
carbonyl-C^g alkylamino], 

.(6) a C^g alkoxy group which may have a. halogen atom or C^g alkoxy-C 6 . 14 aryl, 

(7) a Cg. 14 aryloxy group, 

(8) a C^g alkylthio group, 

(9) a C^g alkylsulfinyl group, 

(10) a Cg. 14 arylthio group, . 

(II) a hydroxy group, .. 

(1 2) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms [this heterocyclic group may have a substituent selected from oxo, car- 
boxy-C^g alkyl, C^g alkyl-carbonyloxy-C^g alkyl, C^g alkoxy-carbonyl-C^g alkyl, C^g alkyl-car- 
bamoyl-C^g alkyl], 

(13) a carboxy group, 

(1 4) a group represented by Formula: -CO-Hal (Hal is a halogen atom), 

(15) a C V6 alkyl-carbonyl group, 

(1 6) a C v6 alkyl-sulfonyl group, 

(1 7) a C,. 6 alkoxy-carbonyi group, 

(1 8) a sulfamoyl group [this sulfamoyl group may have a substituent selected from a C^g alkyl, car- 
bamoyl-^ _ 6 alkyl, (5-or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon atomsi-C^g alkyl], 

(19) a group represented by Formula: -NR a R b [each of R a and R b is (i) a hydrogen atom, (ii) a C^g 
alkyl, (iii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms)-C 1 . 6 alkyl, (iv) a C^g alkoxy-carbonyl-C^g alkyl, 
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(v) a di-C^g alkylamino-methylene-sulfamoyl-C^g alkyl, (vi) a carbamoyl-Cj.g alkyl, (vii) a sulfa- 
moyl-C^g alkyl, (viii) a Cj . 6 alkyl-sulfonyl, (ix) a C^.g alkoxy-carbonyl, (x) a di-C^g alkoxy-carbonyl-C 2 .g 
alkenyl, (xi) a Cg_ 14 aryl, (xii) a 5- or 6-membered heterocyclic group containing 1 to 3 heteroatom(s) 
selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this 5- or 6-membered 
heterocyclic group may have a substituent selected from amino, C^g alkyl-carboxamido and C^g 
alkyl-sulfonylamino], (xiii) an optionally halogenated C^g alkyl-carbonyl, (xiv) a C^g alkylthio-C^g 
alkyl-carbonyl, (xv) a C^g alkylsulfinyl-C^g alkyl-carbonyl, (xvi) a C^g alkylsulfonyl-C^.g alkyl-carbo- 
nyl, (xvii) an amino-C^g alkyl-carbonyl, (xviii) an optionally halogenated alkyl-carbonyl-ami- 
no-C^g alkyl-carbonyl, (xix) a Cg.^4 aryl-carbonyl, (xx) a carboxy-Cg.^ aryl-carbonyl, (xxi) an option- 
ally C^g alkyl-esterified phosphono^.g alkyl-Cg_ 14 aryl-carbonyl, (xxii) a (5- or 6-membered hetero- 
. cyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition 
to carbon atoms)-carbonyl, (xxiii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have a 
C^g alkoxy-carbonyO-C-j.g alkyl-carbonyl, (xxiv) a C 6 . 14 aryl-oxy-carbonyl, (xxv) a carboxy-C^g alkyl 
or (xxvi) a carbamoyl], 

(20) a group represented by Formula: -C(=0)NR c R d [each of R c and R d is (i) a hydrogen atom, (ii) a 
C^g alkyl, (iii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon atomsJ-C^g alkyl, (iv) a carboxy-C^g alkyl, 
(v) a C^g alkoxy-carbonyl-C^g alkyl, (vi) a di-C^g alkylamino-C^g alkyl, (vii) a carbamoyl-C^g alkyl, 
(viii) a C v g alkylcarbamoyl-C^g alkyl, (ix) a (5- or 6-membered heterocyclic group containing 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms-C^g alkyl carbamoylJ-C^g alkyl, (x) 
a (5- or 6-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atomsJ-amino-C^g alkyl, (xi) a sulfamoyl-C 6 . 14 aryl-C^g alkyl, 
(xii) a Cg_ 14 aryl which may have a C^g alkoxy, (xiii) a C V6 alkyl-C 6 _ 14 aryl which have an optionally 
alkyl-esterified phosphono group, (xiv) a 4- to 1 0-membere heterocyclic ring containing 1 to 3 . 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this het- 
erocyclic group may have 1 to 2 substituent(s) selected from a halogen atom, C^g alkyl and oxo] or 
(xv) a C 6 . 14 aryl-carbamoyl-C^g alkyl; 

(ii) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 3 substituent(s) selected from the 
following (1) to (8): - 

(1) a halogen atom, 

(2) a C^g alkyl group [this alkyl may have a substituent selected from carboxy, alkoxy, C^g alkoxy- 
carbonyl, mono-C^g alkyl-amino, di-C^ alkyl-amino, carbamoyl, C^g alkyl-carbamoyl which may 
have a hydroxy, 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have oxo, (4- to 10-mem- 
bered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms) -carbamoyl, carbamoyl-C^g alkyl-carbamoyl], 

(3) a C^g alkoxy group, ' 

(4) a Cg_ 14 aryl group, 

(5) a C 7 . 16 aralkyl group [this C 7 . 16 aralkyl group may have a substituent selected from carboxy, C^g 
alkoxy-carbonyl, carbamoyl, alkyl-carbamoyl which may have a hydroxy, (4- to 10-membered 
heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms)-carbamoyl], 

(6) a 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms [this 4- to 1 0-membered heterocyclic group may 
have a substituent selected from a C^g alkyl, C^g alkoxy-carbonyl, carbamoyl, oxo, 4- to 10-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms], 

(7) an oxo group, 

(8) an oxide group; 

(iii) a C 3 . 6 cycloalkyl group; or, 

(iv) a group represented by Formula: -U-R 13 ' (L* is methylene, carbonyl or -NH-, R 1a ' is (1) a hydrogen 
atom, (2) a C 6 . 14 aryl group which may have 1 to 5 substituent(s) selected from a C^g alkyl and C^g 
alkoxy, (3) a hydroxy group which may be substituted by a C^g alkyl group, (4) a C v6 alkyl-amino 
group which may be substituted by a 4- to 1 0-membered heterocyclic ring containing 1 to 3 heteroatom 
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(s) selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms, (6) a C 6 . 14 aryl-amino 
group or (7) a (4- to 10-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, oxygen and sulfur atoms in addition to carbon atoms)-amino group), 

each of R 2 and R 3 is (1) a hydrogen atom, (2) an optionally halogenated C v6 alkyl group or (3) a C v6 alkoxy- 
carbonyl group, 

R 2 and R 3 may be taken together with the adjacent carbon atom to form a C^g cycloalkane, 
R 4 is (i) a hydrogen atom, (ii) a C^.g alkyl group [this C^.g alkyl group may have a substituent selected from 
(1) a halogen atom, (2) a cyano group, (3) a C^g alkoxy group, (4) a hydroxy group, (5) an amino group, (6) 
a mono-C^g alkylamino group, (7) a di-C^g alkyiamino group, (8) a tri-C^g alkylammonium group, (9) a 4- to 
10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms which may have an oxo, (1 0) a Cg_ 14 arylthio, (1 1 ) an ureido, (1 2) a carboxy, 
. (13) a carbamoyl, (14) a C^g alkoxy-carbonyl, (15) a mono-C v6 alkyl-carbamoyl, (16) a formylamino, (17) a 
C^g alkyl-carboxamido] or (iii) a C 2 . 6 alkenyl group; 
X is a bond, oxygen atom, sulfur atom, -NH- or -N(methyl)-. 
RS is, 

when X is a bond, then (i) a hydrogen atom, (ii) a C^g alkyl group or (iii) a halogen atom, 
when X is an oxygen atom, then (i) a hydrogen atom, (ii) a C^g alkyl group [this C^g alkyl group may have a 
substituent selected from (1) a halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a 
carbamoyl, (6) a C^g alkoxy-carbonyl, (7) a mono-C^g alkyl-carbamoyl, (8) a di-C^g alkyl-carbamoyl, (9) a 4- 
' to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms which may have an oxo], (iii) a C 2 . 6 alkenyl group [this C 2 . 6 alkenyl group 
may have a 'C 6 . u aryl], (iv) a C 2 . 6 alkynyl group, (v) a C^g cycloalkyl group, (vi) a C 7 . 16 araJkyl group, (vii) a 
C^g alkyl-carbonyl group, (viii) a C 6 . 14 aryl-carbonyl group, (ix) a C^g alkoxy-carbonyl group, (x) a mono- or 
di-C-j.g alkyl-thiocarbamoyl 'group, (xi) an optionally halogenated C-,.g alkyl-sulfonyl group or (xii) a 4- to 
10-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms [this heterocyclic group may have a C 6 . 14 aryl], 
when X is a sulfur, then (i) a C^g alkyl group or (ii) a mono- or di-C,. 6 alkyl-carbamoyl group, 
when X is -NH- or -N(methyl)-, then (i) a hydrogen atom, (ii) a C^g alkyl group [this C^g alkyl group may have 
a Cj.g alkoxy-carbonyl], (iii) formyl, (iv) a C^g alkyl-carbonyl group, (v) a C^g alkoxy-carbonyl group, (vi) a 
carbamoyl group, (vii) a mono- or di-C^.g alkyl-carbamoyl group or (viii) a C^g alkyl-sulfonyl group, 
each of R 6 and R 7 is a hydrogen atom or C^g alkyl group, 

R 6 and R 7 may be taken together with the adjacent carbon atom to form a C^g cycloalkane, 

each of R 8 and R 9 is a hydrogen atom or a C^g alkyl group, 

Y is a methylene group which may have a hydroxy group or carbonyl group, 

n is 0 or-1. ....*'' 

[14] the compound according to the above-mentioned [2] wherein each of R 2 and R 3 is a C-j.g alkyl group, 

[15] the compound according to the above-mentioned [2] wherein R 4 is a hydrogen atom, 

[16] the compound according to the above-mentioned [2] wherein each of R 6 and R 7 is a C,. 6 alkyl group, 

[17] the compound according to the above-mentioned [2] wherein each of R 8 and R 9 is a hydrogen atom, 

[18] the compound according to the above-mentioned [2] wherein n is 0, 

[19] (i) 2-(MethylsuIfinyl)-N-[3-(3,4,8,9-teto^ 

nyljacetamide, (ii) N-JmethylsulfonyO-N-tS-fS^.S.g-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-hlisoquino- 
lin-1-yl)phenyl]methanesulfonamide, (iii) N-[2-(4-pyrid,inyl)ethyl]-3-(3,4;8,9-tetrahydro-6-methoxy-3,3,8,8-tetrame- 
thylfuro[2,3-h]isoquinolin-1-yl)benzamide, (iv) N-(2-amino-2-oxoethyl)-3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8- 
tetramethylfuro[2,3-h]isoquinolin-1 -yl)benzamide, (v) N-methyl-3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetrame- 
thylfuro[2,3-h]isoquinolin-1-yl)benzamide, (vi) N-ethyl-3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro 
[2,3-h]isoquinolin-1-yl)benzamide, (viiJ N-^'-fS^.S.g-tetrahydro-e-methoxy-S.S.S.e-tetramethylfuro^.S-hlisoquin- 
olin-1-yl)[1,V-biphenyl]-3-yl]acetamide, (viii) N-(2-amino-1 l 1-dimethyl-2-oxoethyl)-3-(3,4,8,9-tetrahydro-6-meth- 
oxy-3 t 3,8,8-tetramethylfuro[2,3-h]isoquinolin-1-yl)benzamide, (ix) 3-(6-ethoxy-3,4,8,9-tetrahydro-3,3,8,8-tetrame- 
thylfuro[2,3-h]isoquinolin-1 -yl)-N-methylbenzamide, (x) N-(2-amino-2-oxoethyl)-3-(6-ethoxy-3,4,8,9-tetrahydro- 

3.3.8.8- tetramethylfuro[2,3-h]isoquinolin-1 -yl)benzamide, (xi) N-(2-amino-1 ,1 -dimethyl-2-oxoethyl)-3-(6-ethoxy- 

3.4.8.9- tetrahydro : 3,3,8,8-tetramethylfuro[2,3-h]isoquinolih-1-yl)benzamide, (xii) N-[3-(6-ethoxy-3,4,8,9-tetrahy- 
dro-3,3,8,8-tetramethylf uro[2,3-h]isoquinolin-1 -yl)phenyl]methanesulfonamide, (xiii) N-(hydroxymethyl)-3-(3,4,8, 
9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2,3-h]isoquinolin-1-yl)benzamide or its salts, ■ 

[20] a prodrug of a compound according to the above-mentioned [2], 

[21] a process for producing a compound having a partial structure represented by Formula: . 
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wherein R 1 is defined as described in the above mentioned [2], or a salt thereof, comprising: 



(1) reacting a compound having a partial structure represented by Formula: 




10 



wherein R 10 is an optionally substituted vinyl group or allyl group, or a salt thereof with a compound represented 
by Formula: R 1 -CN or Formula: R 1 -CONH 2 wherein R 1 is defined as described above or a salt thereof, or, 
(2) reacting a compound having a partial structure represented by Formula: 




wherein R 11 is an optionally substituted methyl group, Z is an optionally substituted hydroxy group or halogen atom 
or a salt thereof with a compound represented by Formula: R 1 -CN wherein R 1 is defined as described above or a 
salt thereof, 

[22] a process for producing a compound according to the above-mentioned [2] comprising: 
reacting a compound represented by Formula: 



wherein each symbol is defined as described in the above-mentioned [2] or a salt thereof with a compound 
represented by Formula: R^CN or Formula: R 1 -CONH 2 wherein R 1 is defined as described in the above- 
mentioned [2] or a salt thereof, or, 
reacting a compound represented by Formula: 
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wherein 2 is an optionally substituted hydroxy group or halogen atom, and other symbols are defined as described 
In the above-mentioned [2] or a salt thereof with a compound represented by Formula: R 1 -CN wherein R 1 is defined 
as described in the above-mentioned [2]. or a salt thereof, - 

[23] a phosphodiesterase IV inhibitor comprising a compound having a partial structure represented by Formula: 



(A-l) 

wherein — is a single bond or double bond or a salt thereof, 

■ [24] a pharmaceutical composition comprising a compound according to the above-mentioned [1 ] or a salt thereof, 
[25] a pharmaceutical composition comprising a compound according to the above-mentioned [2] or a salt or 
. prodrug thereof, 

[26] the pharmaceutical composition according to the above-mentioned [24] or [25] which is a phosphodiesterase 
IV inhibitor, 

[27] the pharmaceutical composition according to the above-mentioned [23] to [26] which is a prophylactic or 
therapeutic agent against inflammatory diseases, 

[28] the pharmaceutical composition according to the above-mentioned [23] to [26] which is a prophylactic or 
therapeutic agent against asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoim- 
mune disease or diabetes, 

[29] a pharmaceutical comprising (1) a compound having a partial structure represented by Formula: 



(A-l) 

wherein — - is a single bond or double bond or a salt thereof in combination with (2) a drug selected from antiasthma 
agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial agents, antifungal agents 
and antidiabetic agents, 

[30] a pharmaceutical comprising (1) a compound according to the above-mentioned [1] or a salt thereof in com- 
bination with (2) a drug selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflam- 
matory agents, antibacterial agents, antifungal agents and antidiabetic agents, 

[31 ] a pharmaceutical comprising (1 ) a compound according to the above-mentioned [2] or a salt or prodrug thereof 
in combination with (2) a drug selected from antiasthma agents, antiallergic agents, anticholinergic agents, anti- 
inflammatory agents, antibacterial agents, antifungal agents and antidiabetic agents, 

[32] the pharmaceutical according to the above-mentioned [29] to [31] which is a prophylactic or therapeutic agent 
against inflammatory diseases, 

[33] the pharmaceutical according to the above-mentioned [29] to [31] which is a prophylactic or therapeutic agent 
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against asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoimmune disease or di- 
abetes, 

[34] Escherichia coli BL21/pPDE4D3 (FERM BP-7075), 

[35] a method for inhibiting a phosphodiesterase IV comprising administering an effective amount of a compound 
having a partial structure represented by Formula: 



(A-l) 

wherein — is a single bond or double bond or a salt thereof to a mammal, 

[36] a method for preventing or treating inflammatory diseases comprising administering an effective amount of a 
compound having a partial structure represented by Formula: 



(A-l) 

wherein is a single bond or double bond or a salt thereof to a mammal,. 

[37] a method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid ar- 
thritis, autoimmune disease or diabetes comprising administering an effective amount of a compound having a 
partial structure represented by Formula: 



(A-l) 

wherein is a single bond or double bond or a salt thereof to a mammal, 

[38] a method for inhibiting a phosphodiesterase IV comprising administering an effective amount of the compound 
according to the above-mentioned [1] or a salt thereof to a mammal; 

[39] a method for preventing or treating inflammatory diseases comprising administering an effective amount of 
the compound according to the above-mentioned [1] or a salt thereof to a mammal, 

[40] a method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid ar- 
thritis, autoimmune disease or diabetes comprising administering an effective amount of the compound according 
to the above-mentioned [1] or a salt thereof to a mammal, 

[41 ] a method for inhibiting a phosphodiesterase IV comprising administering an effective amount of the compound 
according to the above-mentioned [2] or a salt or prodrug thereof to a mammal, 

[42] a method for preventing or treating inflammatory diseases comprising administering an effective amount of 
the compound according to the above-mentioned [2] or a salt or prodrug thereof to a mammal, 
[43] a method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid ar- 
thritis, autoimmune disease or diabetes comprising administering an effective amount of the compound according 
to the above-mentioned [2] or a salt or prodrug thereof to a mammal, 

[44] a method for preventing or treating inflammatory diseases comprising administering (1) an effective amount 
of a compound having a partial structure represented by Formula: 
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(A-l) 

wherein — is a single bond or double bond or a salt thereof in combination with (2) an effective amount of a drug 
selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial 
agents, antifungal agents and antidiabetic agents to a mammal, 

[45] a method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid ar- 
thritis, autoimmune disease or diabetes comprising administering (1) an effective amount of a compound having 
a partial structure represented by Formula: 



(A-l) 

wherein is a single bond or double bond or a sait thereof in combination with (2) an effective amount of a drug 
"selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial 
agents, antifungal agents and antidiabetic agents to a mammal, 

[46] a method for preventing or treating inflammatory diseases comprising administering (1) an effective amount 
of the compound according to the above-mentioned [1 ] or a salt thereof in combination with (2) an effective amount 
of a drug selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, 
antibacterial agents, antifungal agents and antidiabetic agents to a mammal, 

[47] a method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid ar- 
thritis, autoimmune disease or diabetes comprising administering (1) an effective amount of the compound ac- 
cording to the above-mentioned [1] or a salt thereof in combination with (2) an effective amount of a drug selected 
from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial agents, 
antifungal agents and antidiabetic agents to a mammal, 

[48] a method for preventing or treating inflammatory diseases comprising administering (1) an effective amount 
of the compound according to the above-mentioned [2] or a salt or prodrug thereof in combination with (2) an 
effective amount of a drug selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflam- 
matory agents, antibacterial agents, antifungal agents and antidiabetic agents to a mammal, 
[49] a method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid ar- 
thritis, autoimmune disease or diabetes comprising administering (1) an effective amount of the compound ac- 
cording to the above-mentioned [2] or a salt or prodrug thereof in combination with (2) an effective amount of a 
drug selected from antiasthma agents, antiallergic agents; anticholinergic agents, antiinflammatory agents, anti- 
bacterial agents, antifungal agents and antidiabetic agents to a mammal, 
[50] a use of a compound having a partial structure represented by Formula: 



(A-l) 

wherein is a single bond or double bond or a salt thereof for producing a phosphodiesterase IV inhibitor, 
[51] a use of a compound having a partial structure represented by Formula: 
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(A-l) 

wherein — is a single bond or double bond or a salt thereof for producing a prophylactic or therapeutic agent 
against inflammatory diseases, 

[52] a use of a compound having a partial structure represented by Formula: 



(A-l) 

wherein is a single bond or double bond or a salt thereof for producing a prophylactic or therapeutic agent 
against asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoimmune disease or di- 
abetes, 

[53] a use of the compound according to the above-mentioned [1 ] or a salt thereof for producing a phosphodieste- 
rase IV inhibitor, 

[54] a use of the compound according to the above-mentioned [1] or a salt thereof for producing a prophylactic or 
therapeutic agent against inflammatory diseases, • 

[55] a use of the compound according to the above-mentioned [1 ] or a salt thereof for producing a prophylactic or 
therapeutic agent against asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoim- 
mune disease or diabetes, 

[56] a use of the compound according to the above-mentioned [2] or a salt or prodrug thereof for producing a 
phosphodiesterase IV inhibitor, 

[57] a use of the compound according to the above-mentioned [2] or a salt or. prodrug thereof for producing a 
prophylactic or therapeutic agent against inflammatory diseases, 

[58] a use of the compound according to the above-mentioned [2] or a salt or prodrug thereof for producing a 
prophylactic or therapeutic agent against asthma, chronic obstructive pulmonary disease (COPD), rheumatoid 
arthritis, autoimmune disease or diabetes, 
[59] a compound represented by Formula: 




wherein each of R 2a and R 3a is an optionally substituted aliphatic hydrocarbon group or acyl group, 

R 48 is a hydrogen atom, optionally substituted hydrocarbon group, acyl group or optionally substituted hydroxy 

group, 

R 5a is an optionally substituted hydrocarbon group, acyl group, optionally substituted heterocyclic group or 
halogen atom, 
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Each of R 6a , R 7a , R 83 and R 9a is a hydrogen atom or optionally substituted hydrocarbon group, 
X a is a bond, oxygen atom, optionally oxidized sulfur atom or optionally substituted nitrogen atom, or by For- 
mula: 




wherein each of R 2a and R 3a is an optionally substituted aliphatic hydrocarbon group or acyl group, 

R 4a is a hydrogen atom, optionally substituted hydrocarbon group, acyl group or optionally substituted hydroxy 

group, 

R 5a is an optionally substituted hydrocarbon group, acyl group, optionally substituted heterocyclic group or 
halogen atom, 

Each of R 6a R 7a R 8a and R 9a is a hydrogen atom or optionally substituted hydrocarbon group, 
X a is a bond, oxygen atom, optionally oxidized sulfur atom or optionally substituted nitrogen atom, 
Z is an optionally substituted hydroxy group or halogen atom, or a salt thereof, 

[60] the compound according to the above-mentioned [59] 
wherein: 

each of R 2a and R 2b is any of the following (i) to (ii): 

. (i) a C ! . 6 alkyl group or C 3 . 6 cycloalkyl group which may have 1 to 5 substituent(s) selected from the group 
(hereinafter referred to as Substituent Group B) consisting of (1 ) a halogen atom, (2) a alkylenedioxy 
group, (3) a nitro group, (4) an optionally halogenated C,. 6 alkyl group, (5) a C 3 . 6 cycloalkyl group, (6) a 
c 6-u arv ' group, (7) an optionally halogenated C^. 6 aikoxy group, (8) an optionally halogenated C^.g 
alkylthio group, (9) a hydroxy group, (10) an amino group, (11) a mono-C^g alkylamino group, (12) a 
mono-C 6 . 14 arylamino group, (13) a di-C^g alkylamino group, (14) a di-C 6 . 14 arylamino group, (15) an 
acyl group selected from formyl, carboxy, carbamoyl, C^. 6 alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C^.g 
alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy-car- 
bonyl, (5- or6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-carbamoyl, di-C^.g alkyl carbamoyl, 
C 6 . 14 aryl-carbamoyl, a (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C^, G alkyl-thiocarbonyl, C^g cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, a (5- or 6-membered heterocycle having, in addition 
to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, 
thiocarbamoyl, moho-C^g alkyl-thiocarbamoyl, di-C^g alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- 
or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from ni- 
trogen, sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^ alkylsulfamoyl, C 6 . 14 
arylsulfamoyl, Cj.g alkylsulfonyl, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g . 
alkoxysulfinyl, C 6 _ 14 aryloxysulfinyl, C^g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, (16) an acylamino group 
selected from formylamino, C^g alkyl-carboxamido, Cg. 14 aryl-carboxamido, C^g alkoxy-carboxamido, 
C n . 6 alkylsulfonylamino and C 6 . 14 arylsulfonylamino, (17) an acyloxy group selected from C^g alkyl-car- 
bonyloxy, Cg. 14 aryl-carbonyloxy, C^g alkoxy-carbonyloxy, mono-C^g alkyl-carbamoyloxy, di-C^g alkyl- 
carbamoyloxy, C 6 . 14 aryl-carbamoyloxy and nicotinoyloxy, (18) a 4- to 14-membered heterocyclic group 
having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms, 
(19) a phosphono group, (20) a C 6 . 14 aryloxy group, (21) a di-C^g alkoxy-phosphoryl group, (22) a C 6 . 14 
arylthio group, (23) a hydrazino group, (24) an imino group, (25) an oxo group, (26) an ureido group, (27) 
a C^g alkyl-ureido group, (28) a di-C^g-alkyl-ureido group, (29) an oxide group and (30) a group formed 
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by binding 2 or 3 groups selected from (1) to (29) listed above, 

(ii) an acyl group selected from formyl, carboxy, carbamoyl, C^. 6 alkyl-carbonyl, C 3 . 6 cycloalkyl -carbonyl, 
. alkoxy-carbonyi, Cg_ 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, Cg_ 14 aryloxy-carbonyl, C 7 . 1S aralkyloxy- 
carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms) -carta ony I, mono-C^g alkyl-carbamoyl, di-C^g alkyl-carbamoyl, 
C 6 . 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbamoyl, C^g alkylthiocarbonyl, C 3 . 6 cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, Cg. u aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thio- 
carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C 1-6 alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-Cj.g alkylsulfamoyl, di-Cj.g alkylsulfamoyl, C 6 _ 14 arylsul- 
famoyl, C^g alkylsulfonyl, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfinyl, sulfino, sulfo, C^g alkox- 
ysulfinyl, C 6 . 14 aryloxysulfinyl, C^g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to 5 sub- 
stituent(s) selected from Substituent Group B described above; 

R 4a is (i) a hydrogen atom, 

(ii) a C^g alkyl group, C 3 . 6 cycloalkyl group, C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 
5 substituent(s) selected from Substituent Group B described above, 

(iii) an acyl group selected from formyl, carboxy, carbamoyl, alkyl-carbonyl, C 3 . s cycloalkyl-carbonyl, 
C^g alkoxy-carbonyl, Cg. 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy carbonyl, C 7 . 16 aralkyloxy- 
carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^.g alkyl-carbamoyl, di-C^g alkyl-carbamoyl, 
C 6 . 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbamoyl, C-,.6 alkyl-thiocarbonyl, C 3 . 6 cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle haying, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thio- 
carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^ alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, C 6 . 14 arylsul- 
famoyl, C^g alkylsulfonyl, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkox- 
ysulfinyl, C 6 . 14 aryloxysulfinyl, C^g alkoxysulfonyl and Cg. 14 aryloxysulfonyl, which may have 1 to 5 sub- 
stituent^) selected from Substituent Group B described above; 

(iv) a group represented by Formula: -OR 43 ' 
(R 4a 'is . 

<1> a hydrogen atom, 

<2> a C^g alkyl group, C 3 . 6 cycloalkyl group, Cg_ 14 aryl group or C 7 . 16 aralkyl group which may have 
1 to 5 substituent(s) selected from Substituent Group B described above, or, 
<3> an acyl group selected from formyl, carboxy, carbamoyl, C t . 6 alkyl-carbonyl, C 3 . 6 cycloalkyl-car- 
bonyl, C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7/16 
aralkyloxy -carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 het- 
eroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-carbamoyl, 
di-C^g alkyl-carbamoyl, C 6 . 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C^g 
alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, Cg. 14 aryl-thiocarbonyl, 
C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-mem- 
bered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^g alkyl- 
• thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon 
atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbamoyl, mo- 
no-C v6 alkylsulfamoyl, di-C^g alkylsulfamoyl, Cg_ 14 arylsulfamoyl, C^g alkylsulfonyl, Cg_ 14 arylsulfo-. 
nyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, sulfino, sulfo, C^g alkoxysulfinyl; Cg_ 14 aryloxysulfinyl, C^g 
alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to 5 substituent(s) selected from Substit- 
uent Group B described above); 



25 



EP 1 270 577 A1 



R 5 is any of the following (i) to (iv): 

(i) a C^g alkyl group, C3_ 6 cycloalkyl group, C 6 . u aryl group or C 7 . 16 aralkyl group which may have 1 to 
5 substituent(s) selected from Substituent Group B described above, 

(ii) an acyl group selected from formyl, carboxy, carbamoyl, C v6 alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, 
C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . u aryloxy-carbonyl, C 7 . 16 aralkyloxy- 
carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atorns)-carbonyl, mono-C^g alkyl-carbampyl, di-C^g alkyl carbamoyl, 
C 6-14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbamoyl, alkyl-thiocarbonyl.C^g cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C frU aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
aryloxy-thiocarbonyl, G^g aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyi, thio- 
carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^ alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C^g alkylsulfamoyl, Cg. u arylsul- 
famoyl, C^g alkylsulfonyl, Cg. 14 arylsulfonyl, C^g alkylsulfinyl, Cg. 14 arylsulfinyl, suffino, sulfo, C^g alkox- 
ysulfinyl, C 6 . 14 aryloxysulfinyl, C v6 alkoxysulfonyl and Cg_ 14 aryloxysulfonyl, which may have 1 to 5 sub- 
stituent(s) selected from Substituent Group B described above, 

(iii) a 5- to 14-membered heterocyclic ring containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from 
Substituent Group B described above, 

(iv) a halogen atom; 

each of R 6 *, R 7a , R 8a and R 9a is (i) a hydrogen atom or (ii) a alkyl group, C^g cycloalkyl group, C 6 . 14 aryl 
group or C 7;16 aralkyl group which may have 1 to 5 substituent(s) selected from Substituent Group B described 
above, 
X a is 

(i) a bond, 

(ii) an oxygen atom, 

(iii) an optionally-oxidized sulfur atom, 

(iv) a nitrogen atom which may have a C^g alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C 3 . 6 cy- 
cloalkyl group, C 3 . 6 cycloalkenyl group, C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 
substituent(s) selected from Substituent Group B described above, 

. (v) a nitrogen atom having an acyl group selected from formyl, carboxy, carbamoyl, C^.g alkyl-carbonyl, 
C 3 . 6 cycloalkyl-carbonyl, C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy- 
carbonyl, C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 
1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-car- 
bamoyl, di-C v6 alkyl -carbamoyl, Cg_ 14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition 
to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, C^g 
alkyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl-thiocarbonyl, C 7 . 16 ar- 
alkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered hetero- 
cycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^g alkyl-thiocarbamoyl, C 6 . 14 ar- 
yl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbamoyi, mono-C^g alkylsulfamoyl, di-C^g 
alkylsulfamoyl, Cg_ 14 arylsulfamoyl, C^g alkylsulfonyl, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfi- 
nyl, sulfino, sulfo, C^g alkoxysulfinyl, C 6 . 14 aryloxysulfinyl, alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, 
which may have 1 to 5 substituent(s) selected from Substituent Group B described above, or, 
(vi) a nitrogen atom having a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) se- 
lected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may contain 1 to 5 sub- 
stituent(s) selected from Substituent Group B described above; 

Z is (i) a group represented by Formula: -OZ a 
(Z a is 

<1> a hydrogen atom, 
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<2> a C^.g. alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C^g cycloalkyl group, C 3 . 6 cycloalkenyl 
group, C 6 . u aryl group orC 7 . 16 aralkyi group which may have 1 to 5 substituent(s) selected from Substit- 
uent Group B described above, or, 

<3> an acyl group selected from formyl, carboxy, carbamoyl, C VG alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, 
C^g alkoxy-carbonyl, Cg_ 14 aryl-carbonyl, C 7 . 16 aralkyi -carbony I, Cg_ 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy- 
• carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atomsj-carbonyl, mono-C^g alkyl-carbamoyl, di-Cj.g alkyl-carbamoyl, 
C s-14 aryl-carbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, alkyl-thiocarbonyl, C^g cy- 
cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, Cg_ 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 ; 14 
aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atomsj-thiocarbonyl, thio- 
carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^g alkyl-thiocarbamoyl, C 6 . 14 aryl-thiocarbamoyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, di-C t . 6 alkylsulfamoyl, Cg_ 14 arylsul- 
famoyl, C v6 alkylsulfonyt, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfinyl, sulfino, sulfo, C t . 6 alkox- 
ysulfinyl, C 6 . 14 aryloxysulfinyl, C t . 6 alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, which may have 1 to 5 sub- 
stituent(s) selected from Substituent Group A described above) or (ii) a halogen atom group, 

[61 ] the compound according to the above-mentioned [59] 
wherein: * 

each of R 2a and R 3a is (1) a C U6 alkyl group which may be substituted by <1> a halogen atom, <2> a hydroxy 
group which may be substituted by a substituent selected. from a C^g alkyl, C^g alkyl-carbonyl, C^g alkylsul- 
fonyl and C 7 . 16 aralkyi, <3> an amino group which maybe substituted by 1or 2 C^g alkyl, C r . 6 alkyl-carbonyl 
and C 6 _ 14 aryl-carbonyl, <4> a 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected 
from nitrogen, oxygen and sulfur atoms in addition to carbon atoms, <5> a thio group which may be substituted. 
by.C^ alkyl, <6> a C^g alkyl-sulfinyl group or <7> a.Cj.g alkyl-sulfonyl group or (2) a C^g alkoxy-carbonyl 
group, 

R 4a is (i) a hydrogen atom, (ii) a C v6 alkyl group [this C^g alkyl group may have a substituent selected from 
(1 ) a halogen atom, (2) aC^g alkoxy group, (3) a hydroxy group, (4) an amino group, (5) a mono-C^g alkylamino 
' group, (6) a di-C^g alkylamino group, (7) a 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have an oxb, (8) 
a C 6 . 14 arylthio, (9) an ureido, (10) a carboxy, (11) a carbamoyl, (12) a C^g alkoxy-carbonyl, (13) a mono-C^g 
alkyl-carbamoyl, (14) a formylamino and (15) a C^g alkyl-carboxamido] or (iii) a formyl group; 
X a is a bond, oxygen atom, optionally oxidized sulfur atom, -NH- or -N(methyl)-, 
R 5a is, 

when X a is a bond, then (i) a C^g alkyl group or (ii) a halogen atom, 

when X a is an oxygen atom, then (i) a C^g alkyl group [this C^g alkyl group may have a substituent selected 
from (1) a'halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a carbamoyl, (6) a C V6 
alkoxy-carbonyl, (7) a mono-C^g alkyl-carbamoyl, (8) a di-C 1 . 6 alkyl-carbamoyl, (9) a 4- to 10-membered 
heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition 
to carbon atoms], (ii) a C 3 . 6 cycloalkyl group, (iii) a C 7 . 16 aralkyi group, (iv) a C^ 6 alkyl-carbonyl group, (v) a 
C 6-14 aryl-carbonyl group, (vi) a C^g alkoxy-carbonyl group, (vii) a mono- or di-Cf.g alkyl-thiocarbamoyl group, 
(viii) an optionally halogenated C^g alkyl-sulfonyl group or (ix) a 4- to 1 0-membered heterocyclic group con- 
taining 1 to 4 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this 
* heterocyclic group may have a Cg. 14 aryl], 

when X a is an optionally oxidized sulfur, then (i) a C 1r6 alkyl group or (ii) a mono- or di-C^g alkyl-carbamoyl' 
group, ... 
when X a is -NH- or -N(methyl)-, then (i) a C^g alkyl group [this alkyl group may have a C^g alkoxy- 
carbonyl], (ii) formyl, (iii) a C^g alkyl-carbonyl group, (iv) a C^g alkoxy-carbonyl group, (v) a carbamoyl group, 
(vi) a mono- or di-C r . 6 alkyl-carbamoyl group or (vii) a C^g alkyl-sulfonyl group, . 
each of R 6a , R 7a R&a and R 9a is a hydrogen atom or C^g alkyl group, 

2 is (i) a hydroxy group which may be substituted by a C^g alkyl-carbonyl or (ii) a halogen atom, 

[62] a use of the compound according to the above-mentioned [59] or a salt thereof for producing the compound 
according to the above-mentioned [2] or a salt thereof. - 
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[0011] Furthermore, the invention also provides: 

[63] a compound having a partial structure represented by Formula; 




' (I) 

wherein each of Ring A, Ring B and Ring C may have substituents or a salt thereof, ' 

[64] the compound according to the above-mentioned [63] wherein the substituents on Ring A, Ring B and Ring 
C are 1 to 5 substituent(s) selected from the group consisting of (1) an optionally substituted hydrocarbon group, 
(2). an optionally substituted heterocyclic group, (3) an optionally substituted amino group, (4) an acyl group, (5) 
an optionally substituted hydroxy group, (6) an optionally substituted sulfenyl group, (7) a halogen atom, (8) a 
lower alkylenedioxy group, (9) a nitro group, (10) a cyano group, (11) an optionally substituted imino group, (12) 
an oxo group, (13) an optionally substituted ureido group, (14) an azide group, (15) an optionally substituted amid- 
ino group, (16) an optionally substituted guanidino group, (17) an optionally substituted hydrazino group and (18) 
an oxide group, . 

[65] the compound according to the above-mentioned [64], in which the substituent is a group selected from Sub- 
stituent Group A, " 

[66] the pharmaceutical composition according to the above-mentioned [23] wherein Compound (A-1) is a com- 
pound represented by Formula: . . 




wherein is a single bond or double bond and each of Ring A, Ring B and Ring C may have substituent(s) or 
a salt thereof, • 

[67] the pharmaceutical composition according to the above-mentioned [23] wherein Compound (A-1) is a com- 
pound represented by Formula: . 




(I'-D 



wherein - - - is a single bond or double bond and other symbols are defined as described in Claim 2. 

[0012] Furthermore, when any of Compounds (A); (l), (P), (A-1). (1-1). (M) or their salts contains asymmetric carbon 
atom in its structure, any of the optically active forms and racemic forms is encompassed in the invention, and Com- 
pounds (A), (I), (I"), (A-1). (1-1), (l'-1) or their salts may be hydrates or anhydrides. 
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BEST MODE FOR EMBODYING THE INVENTION 



[0013] A compound according to the invention has a partial structure represented by Formula: 



5 



w 



0 




(A) 



which is represented typically by Formula: 



15 



20 



0 




N (I) 



wherein each symbol is defined as described above. 

[001 4] In the formula shown above, each of Ring A, Ring B and Ring C may have a substitutable number of substit- 
25 uents in any substitutable positions. 

[0015] Each of such substituents on Ring A, Ring B and Ring C is: 

(1) an optionally substituted hydrocarbon group, 

(2) an optionally substituted heterocyclic group, 

30 (3) an optionally substituted amino group, 7 

(4) an acyl group, • 

(5) an optionally substituted hydroxy group, 

(6) an optionally substituted sulfinyl group, 

(7) a halogen atom (for example, fluorine, chlorine, bromine, iodine), 

35 (8) a lower alkylenedioxy group (for example, a alkylenedioxy group such as methytenedioxy, ethylenedioxy, 

etc.), 

(9) a nitro group, 

(10) a cyano group, 

(1 1 ) an optionally substituted imino group, 
to (12) an oxo group, 

(13) an optionally substituted ureido group, 

(14) an azide group, 

(15) an optionally substituted amidino group, 

(16) an optionally substituted guanidino group, 
45 (17) an optionally substituted hydrazino group, 

(1 8) an oxide group and the like. 

[0016] A hydrocarbon group in an "optionally substituted hydrocarbon group" employed as a substituent on Ring A, 
Ring B and Ring C may for example be a linear or cyclic hydrocarbon group such as an alkyl group, alkenyl group, 
so alkynyl group, cycloalkyl group, aryl group and aralkyl group, with a linear (straight or branched) or cyclic hydrocarbon 
group having 1 to 16 carbon atoms (e.g., aromatic hydrocarbon group, aliphatic cyclic hydrocarbon group) being pre- 
ferred. Typically, those listed below are employed. 

(1) Linear hydrocarbon groups: 



a) alkyl groups [preferably, lower alkyl groups (for example, C v6 alkyl groups such as methyl, ethyl, propyl, iso- 



55 



[0017] 
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propyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.)], 

b) alkenyl groups [preferably, lower alkenyl groups (for example, C 2 . 6 alkenyl groups such as vinyl, allyl, isopro- 
penyl, 2-butenyl, 2-methyl-2-propenyl, 4-pentenyl, 5-hexenyl, etc.)], 

c) alkynyl groups [preferably, lower alkynyl groups (for example, C 2 . 6 alkynyl groups such as propargyl, ethynyl, 
2-butynyl, 2-hexynyl)], 

(2) Aliphatic cyclic hydrocarbon groups: 
[0018] 

a) cycloalkyl groups [preferably, lower cycloalkyl group (for example, C 3 . 6 cycloalkyl groups such as cyclopropyi, 
cyclobutyl, cyclopentyl, cyclohexyl, etc.), each of which may be fused with a benzene ring], 

b) cycloalkenyl groups [preferably, lower cycloalkenyl group (for example, cycloalkenyl groups such as 1 -cy- 
clopropenyl, 1-cyclobutenyl, 1 -cyclopentenyi, 1-cyclohexenyl, etc.), each of which may be fused with a benzene 
ring], • 

(3) Aromatic hydrocarbon groups: 
[0019] 

aryl groups (for example, C 6 _ 14 aryl groups such as phenyl, 1-naphthyl, 2-naphthyl, 1-anthryl, 2-anthryl, 9-anthryl. 
1-phenanthryl, 2-phenanthryl, 3-phenanthryl, 4-phenanthryl or 9-phenanthryl, preferably phenyl group), 

(4) Aralkyl groups: 
[0020] 

lower aralkyl groups (for example, C 7 . 16 aralkyl groups such as benzyl, phenethyl, diphenylmethyl, 1 -naphthylme- 
thyl, 2-naphthylmethyl, 2-phenethyl, 2,2-diphenylethyl, 1 -phenylpropyl, 2-phenylpropyl, 3-phenylpropyl; 4-phenyl- 
butyl, 5 : phenylpentyl, preferably benzyl group). 

[0021] A substituent on each of the hydrocarbon groups listed above which is employed preferably may for example 
be 1 to 5, preferably 1 to 3 group(s) selected from the group (Substituent Group A) consisting of (1) a halogen atom 
(for example, fluorine, chlorine, bromine, iodine), (2) a lower alkylenedioxy group (for example, a C^ 3 alkylene dioxy 
group such as methylenedioxy, ethylenedioxy, etc.), (3) a nitro group, (4) a cyano group, (5) an optionally halogenated 
lower alkyl group, (6) an optionally halogenated lower alkenyl group, (7) an optionally halogenated lower alkynyl group, 
(8) a lower cycloalkyl group (for example, a C 3 . 6 cycloalkyl group such as cyclopropyi, cyclobutyl, . cyclopentyl, cy- 
clohexyl, etc.), (9) a C 6 . 14 aryl group (e.g., phenyl, 2-naphthyl, etc.), (10) an optionally halogenated lower alkoxy group, 
(11) an optionally halogenated lower alkylthio group, (12) a. hydroxy group, (13) an amino group, (14) a mono-lower 
alkylamino group (e.g., mono-C^ alkylamino group such as methylamino, ethylamino, propylamine, isopropylamino, 
butylamino, etc.), (15) a mono-C 6 . 14 14 arylamino group (e.g., phenylamino, 2-naphthylamino, etc.), (16) di-lower 
alkylamino group (e.g.; di-C^g alkylamino group such as dimethylamino, diethylamino, dipropylamino, dibutylamino, 
ethylmethylamino, etc.), (17) a di-C 6 _ 14 arylamino group (e.g., diphenylamino, di(2-naphthyl)amino, etc.), (18) an acyl 
group, (19) an acylamino group, (20) an acyloxy group, (21) a 4r to 14-membered heterocyclic group (preferably 4- to 
1 0-membered, more preferably 4- to 7-membered, especially 5- or 6-membered heterocyclic group) (e.g., 4- to 1 0-mem- 
bered, more preferably 4- to 7-membered, especially 5- or 6-membered heterocyclic group containing 1 to 4 heteroatom 
(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms, such as 4-pyridyl, 2-thienyl, 
2-furyl, 2-thiazolyl, 3-indolyl, morpholino, piperazin-1 -yl, piperidino, pyrrolidin-1 -yl, 2-isoindolinyl, etc.), (22) a phospho- 
no group, (23) aC^^aryloxy group (e.g., phenoxy), (24) adi-C^galkoxyphosphorylgroup (e.g., dimethoxyphosphoryl, 
diethoxyphosphoryl, etc.), (25) a C 6 . 14 arylthio group (e.g., phenylthio), (26) a hydrazino group, (27) an imino group, 
(28) an oxo group, (29) an ureido group, (30) a C^ 6 atkyl-ureido group (e.g., methylureido, ethylureido), (31) a di-C v6 
alkylureido group (e.g., dimethylureido, diethylureido, etc.), (32) an oxide group, (33) a group formed by binding 2 or 
; 3 groups selected from (1) to (32) listed above. 

[0022] An "optionally halogenated lower alkyl group" in Substituent Group A described above may for example be 
a lower alkyl group which may have 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine) (for ex- 
ample, a C^g alkyl group'such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, 
etc.), and those exemplified typically are methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 
2-bromoethyl, 2,2,2-trifluoroethyl, propyl, S.S.STtrifluoropropyl, isopropyl, butyl, 4,4,4-trifluorobutyl, isobutyl, sec-butyl, 
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tert-butyl, pentyl, isopentyl, neopentyl, 5,5,5-trifluoropentyl, hexyt, 6,6,6-trjfluorohexyl and the like. 

[0023] An "optionally halogenated lower alkenyl group" in Substituent Group A described above may for example 

be a lower alkenyl group which may have 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine) (for 

example, a C 2 . 6 alkenyl group such as vinyl, allyl, isopropenyl, 2-butenyl, 2-methyl-2-propenyl, 4-pentenyl, 5-hexenyl, 

etc.). 

[0024] An "optionally halogenated lower alkynyl group" in Substituent Group A described above may for example be 
a lower alkynyl group which may have 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine) (for 
example, a C 2 . 6 alkynyl group such as propargyl, ethynyl, 2-butynyl, 2-hexynyl). 

[0025] An "optionally halogenated lower alkoxy group" in Substituent Group A described above may for example be 
a lower alkoxy group which may have 1 to 3 halogen atom(s) (e.g., fluorine, chlorine, bromine, iodine) (for example, a 
C^g alkoxy group such as methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, 
isopentyloxy, neopentyloxy, etc.), and those exemplified typically are methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, trichloromethoxy, 3,3,3-trifluoropropoxy, 4,4,4-trifluorobutoxy, 5,5,5-trifluoropenty- 
loxy, 6,6,6-trifluorohexyloxy and the like. 

[0026] An "optionally halogenated lower alkylthio group" in Substituent Group A described above may for example 
be a C,. 6 alkylthio group which may have 1 to 3 halogen atoms (e.g., fluorine, chlorine, bromine, iodine) (for example, 
a C^e alkylthio group such as methylthio, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert- 
butylthio, etc.), and those exemplified typically are methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, pro- 
pylthio, isopropylthio, butylthio,. 4,4,4-trifluorobutylthio, pentylthio, hexylthio and the like. 

[0027] An "acyl group" in Substituent Group A employed preferably may for example be formyl, carboxy, carbamoyl, 
C t . 6 alkyl-carbonyl (e.g., acetyl, propionyl, etc.), C 3 . 6 cycloalkyl-carbonyl (e.g., cyclopentylcarbonyl, cyclohexylcarbo- 
nyl, etc.), C^galkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, etc.), 
C 6 ; 14 ary I -carbonyl (e.g., benzoyl, 2-naphthoyl, etc.), C 7 _ 16 aralkyl-carbonyl (e.g., phenylacetyl, 3-phenylpropionyl, etc.), 
C 6 . u aryloxy-carbonyl (e.g., phenoxycarbonyl, 2-naphthyloxycarbonyl), C 7 . 16 aralkyloxy -carbonyl (e.g., benzyloxycar- 
bonyl, 2-naphthylmethyloxycarbonyl, etc.), 5- or 6-membered heterocyclic carbonyl (e.g., (5- or 6-membered hetero- 
cyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to 
carbon atoms) -carbonyl such as 1-pyrrolidinylcarbonyl, 4-piperidylcarbonyl, 1 -piperazinylcarbonyl, 2-morpholinyIcar- 
bonyl, 4-pyridylcarbonyl, 3-thienylcarbonyl, 2-furylcarbonyl, 2-thiazolylcarbonyl, etc.), mono-C^g alkyl-carbamoyl (e. 
g., methylcarbamoyl, ethylcarbamoyl, etc.), di-C^g alkyl-carbamoyl (e.g., dimethylcarbamoyl, diethylcarbamoyl, etc.), 
c 6-u aryi-carbamoyl (e.g., phenylcarbamoyl, 2-naphthylcarbamoyl), 5-or 6-membered heterocyclic carbamoyl (e.g., 
(5- or 6-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms 
and the like in addition to carbon atoms)-carbamoyl such as 1 -pyrrolidinylcarbamoyl, 4-piperidylcarbamoyl, 1-piperazi- 
nylcarbamoyl, 2-morpholinylcarbamoyl, 4-pyridylcarbamoyl, 3-thienylcarbamoyl, 2-furylcarbamoyl, 2-thiazolyIcar- 
bamoyl, etc.), alkyl-thiocarbonyl (e.g., methylthiocarbonyl, etc.), C 3 . 6 cycloalkyl-thiocarbonyl (e.g., cyclopentylth- 
iocarbonyl, cyclohexylthiocarbonyl, etc.), C^g alkoxy-thiocarbonyl.(e.g., methoxythiocarbonyl, ethoxythiocarbonyl, pro- 
poxythiocarbonyl, butoxythiocarbonyi, etc.), Cg_ 14 aryl-thiocarbonyl (e.g., phenylthiocarbonyl, 2-naphthylthiocarbonyl, 
etc.), C 7 . 16 aralkyl-thiocarbonyl (e.g., benzylthiocarbonyl, phenethylthiocarbonyl), C 6 . 14 aryloxy-thiocarbonyl (e.g., phe- 
noxythiocarbonyl, 2-naphthyloxythiocarbonyl), C 7 . 16 aralkyloxy-thiocarbonyl, (e.g., benzyloxythiocarbonyl, 2-naphthyl- 
methyloxythiocarbonyl), 5- or 6-membered heterocyclic thiocarbonyl, (e.g., (5- or 6-membered heterocyclic group con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms)- 
thiocarbonyl such as 1-pyrrolidinylthiocarbonyl, 4-piperidylthiocarbonyl, 1-piperazinylthiocarbonyl, 2-morpholinylthio- 
carbonyl, 4-pyridylthiocarbonyl, 3-thienylthiocarbonyl, 2-furylthiocarbonyl, 2-thiazolylthiocarbonyl, etc.), thiocarbamoyl, 
mono-C^galkyl-thiocarbamoyl (e.g., methylthiocarbamoyl, ethylthiocarbamoyl), di-C^g alkyl-thiocarbamoyl (for exam- 
ple, dimethylthiocarbamoyl, diethylthiocarbamoyl), C 6 . 14 a ry I -thiocarbamoyl (e.g., phenylthiocarbamoyl, 2-naphthylth- 
iocarbamoyl), sulfamoyl, mono-C^g alkyl-sulfamoyl (e.g., methylsulfamoyl, ethylsulfamoyl), di-C^g alkyl-sulfamoyl (e. 
g. t dimethylsulfamoyl, diethylsulfamoyl, etc.), C 6 . 14 aryl-sulfamoyl (e.g., phenylsulfamoyl), C^g alkylsulfonyl (e.g., 
methylsulfonyl, ethylsulfonyl, etc.), Cg_ 14 arylsulfonyl (e.g., phenylsulfonyl, 2-naphthylsulfonylj, C h6 alkylsulfinyl (e.g., 
methylsulfinyl, ethylsulfinyl), C 6 . 14 arylsulfinyl (e.g., phenylsulfinyl, 2-naphthylsulfinyl, etc.), sulfino, sulfo, C^g alkox- 
ysuifinyl (e.g., methoxysulfinyl, ethoxysulfinyl), Cg_ 14 aryloxysulfinyl (e.g., phenoxysulfinyl), C^g alkoxysulfonyl (e.g., 
methoxysulfonyl, ethoxysulfonyl) and Cg_ 14 aryloxysulfonyl (e.g., phenoxysulfonyl). Among those listed above, a C w 
acyl group such as formyl, carboxy, C^g alkyl-carbonyl, C^g alkoxy-carbonyl, carbamoyl, mono-C v6 alkylcarbamoyl, 
sulfamoyl and mono-C^ alkyl-sulfamoyl is preferred. 

[0028] An "acylamino group" in Substituent Group A may for example be formylamino, optionally halogenated C^g 
alkyl-carboxamido (e.g., acetamido, propionamido, 2-chloroacetamido, 2,2-dichloroacetamido, 2,2,2-trichloroacetami- 
do, etc.), Cg. 14 aryl-carbpxamido (e.g., benzamido, 2-naphthylcarboxamido, etc.), C^g alkoxy-carboxamido (e.g., meth- 
oxycarboxamido, ethoxycarboxamido, isopropoxycarboxamido, tert-butoxycarboxamido, etc.), C^g alkylsulfonylamino 
(e.g., methylsulfonylamino, ethylsulfonylamino, etc.), bis(C t . 6 alkylsulfonyl)amino (e.g., bis(methylsulfonyl)amino, bis 
(ethylsulfonyl)amino), C 6 . 14 arylsulfonylamino (e.g., phenylsulfonylamino, 2-naphthylsulfonylamino, etc.) and the like. 
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Among those listed above, a C w acylamino group such as formylamino, optionally halogenated C^g alkyl-carboxam- 
ido, C^q alkoxy-carboxamido, C } . 6 alkylsulfonylamino and bis(C,. 6 alkylsulfonyl)amino is preferred. 
[0029] An "acyloxy group" in Substituent Group A described above may for example be a C^g alkyl-carbonyloxy (e. 
g., acetyloxy, propionyloxy, etc.), Cg_ 14 aryl-carbonyloxy (e.g., benzoyloxy, 2-naphthoyloxy, etc.), C U6 alkoxy-carbon- 
yloxy (e.g., methoxycarbonyloxy, ethoxycarbonyloxy, isopropoxycarbonyloxy, tert-butoxycarbonyloxy, etc.), mono-C^g 
alkyl-carbamoyloxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy, etc.), di-Cj.g alkyl-carbamoyloxy (e.g., dimethyl- 
carbamoyloxy, diethylcarbamoyloxy, etc.) and Cg_ 14 aryl-carbamoyloxy (e.g., phenylcarbamoyloxy, 2-naphthylcar- 
bamoyloxy, etc.). Among those listed above, a C 2 . 7 acyloxy such as a C^g alkyl-carbonyloxy and C^g alkoxy-carbon- 
yloxy is preferred. 

[0030] A group formed by binding 2 or 3 groups selected from (1 ) to (32) listed above in Substituent Group A described 
above may for example be: 

(33a) a substituted C^q alkyl group [this C^g alkyl group has a substituent selected from cyano, carbamoyl, Cj.g 
alkyl-carbamoyl, Cj.g alkyl-carbonyloxy, alkoxy-carbonyl-C 1 . 6 alkyl-carbamoyl, 5- or6-membered heterocyclic 
ring (e.g., 5- or6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms such as pyridyl, etc.J-C^g alkyl-carbamoyl, C^g alkylsulfonylamino, 
C^g alkoxy-carbonyl and carboxy, etc.], 

(33b) a substituted C 6 . 14 aryl group [this Cg_ 14 aryl group has a substituent selected from amino, optionally halo- 
' genated C^g alkyl-carbonylamino, ureido, C^g alkylsulfonylamino, {C h6 alkylJfC^g alkylsulfonyl)amino and C^g 
alkoxy-carbonyl-C^g alkylamino, etc.], 
(33c) a C^g alkoxy-C 6 ; 14 aryl-C^g alkoxy group, 

(33d) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatbm(s) selected from nitrogen, sulfur, 
oxygen atoms and the like in addition to carbon atoms which has a substituent [this heterocyclic group has a 
substituent selected from oxo, carboxy-C^g alkyl, C^g alkyl -carbonyloxy : C 1 . 6 alkyl, C V6 alkyl, C^g alkoxy-carbo- 
nyl-C^g alkyl and C^g alkyl-carbamoyl-Cj.g alkyl], 
(33e) a group represented by Formula: -NR 12 R 13 

[each of R 12 and R 13 is (i) a 5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 
1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atomsJ-C^.g 
alkyl, (ii) a C^g alkoxy-carbonyl-C^g alkyl, (iii) a di-C^g alkylamino-methylene-sulfamoyl-C^g alkyl, (iv) a car- 
bamoyl-C^g alkyl, (v) a sulfamoyl-C^g alkyl, (vi) a C^g alkyl-sulfonyl, (vii) a C^g alkoxy-carbonyl, (viii) di-C^g 
alkoxy-carbonyl-C 2 . 6 alkenyl, (ix) a 5- or 6-membered heterocyclic ring (e.g.; 5- or 6-membered heterocyclic group " 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 
atoms) [this 5- or 6-membered heterocyclic group may have a substituent selected from amino, C^g alkyl-carbox- 
amido, C^g alkyl-sulfonylamino and the like], (x) an optionally halogenated C^g alkyl-carbonyl, (xi) a C^g alkylth- 
io-C^g'alkyl-carbonyl, (xii) a C^g alkylsulfinyl-C^g alkyl-carbonyl, (xiii) a C^g alkylsulfonyl-C^g alkyl-carbonyl, (xiv) 
an amino-C^g alkyl-carbonyl, (xv) an optionally halogenated C v6 alkyl-carbonyl-amino-C^g alkyl-carbonyl, (xvi) 
a C 6 . 14 aryl-carbonyl (xvii) a carboxy-C 6 . 14 aryl-carbonyl, (xviii) an optionally C^g alkyl-esterified phosphono-C^g 
alkyl-C 6 . 14 aryl-carbonyl, (xix) (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic group 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 
atoms) which may have a C^g alkoxy-carbonyl)-carbonyl, (xx) a 5- or 6-membered heterocyclic ring (e.g., 5- or 
6-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 
the like in addition to carbon atomsJ-C^g alkyl-carbonyl, (xxi) a C 6 . 14 aryl-oxy-carbonyl, (xxii) a carboxy-C^g alkyl, 
(xxiii) a carbamoyl and the like], 

(33f) a group represented by Formula: -CO-Hal (Hal is a halogen atom), 

(33g) a substituted sulfamoyl group [this sulfamoyi group has a substituent selected from carbamoyl -C^g alkyl, 

(5- or 6-membered heterocyclic ringJ-C^g alkyl], 

(33h) a group represented by Formula: -C(=0)NR 14 R 15 

[each of R 14 and R 15 is (i) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 
1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms' such 
as pyridyl, imidazolyl, etc.JJ-C^g alkyl, (ii) a carboxy-C^g alkyl, (iii) a C^g alkoxy-carbonyl-C^g alkyl, (iv) a di-C^g 
alkylamino-C^g alkyl, (v) a carbamoyl-C^g alkyl, (vi) a C^g alkylcarbamoyl-C^g alkyl, (vii) a (5- or 6-membered 
heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridylJJ-C^g alkylcarbamoyl-C^g alkyl, (viii) 
a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) 
selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridyl)) -am ino-C^g 
alkyl, (ix) a sulfamoyl-C 6 . 14 aryl-C^g alkyl, (x) a C 6 . 14 aryl which may have a C^g alkoxy, (xi) an optionally C^g 
alkyl-esterified phosphono-C^g alkyl-C 6 . 14 aryl, (xii) a 4- to 10-membered heterocyclic group (e.g., 4- to 10-mem- 
bered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like 
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in addition to carbon atoms) [this 4- to 10-membered heterocyclic group may have 1 to 2 substituent(s) selected 
from a halogen atom, C n . 6 alky!, oxo and the like], (xiii) a Cg_ 14 aryl-carbamoyl-C^g alkyl and the like. As R 14 , a 
hydrogen atom is preferred]. 

5 [0031] An "optionally substituted heterocyclic group" employed as a substituent on Ring A, Ring B and Ring C may 
for example be a 4- to 14-membered heterocyclic group containing 1 to 4 (preferably 1 to 3) heteroatom(s) selected 
from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms, and those exemplified typically are (a) a 
4- to 14-membered aromatic heterocyclic group, (b) a 4- to 14-membered aliphatic heterocyclic group, (c) a bicyclic or 
tricyclic fused cyclic group of 4- to 14-membered heterocyclic ring (s) with benzene ring(s) and the like. 

10 [0032] Said 4- to 14-membered aromatic heterocyclic group may for example be a 4- to 14-membered aromatic 
heterocyclic group containing 1 to 4 (preferably 1 to 3) heteroatom(s) selected from nitrogen/sulfur, oxygen atoms and 
the like in addition to carbon atoms, and those exemplified typically arethiophene, furan, indolizine, pyrrole, imidazole, 
triazole, thiazole, oxazole, pyrazole, pyridine, pyridine-N-oxide, pyrazine, pyrimidine, pyridazine, purine, 4H-quino- 
lizine, naphthyridine, isothiazole, isoxazole, furazane, etc. Among them, pyridine, thiophene, furan, etc. are preferred. 

is [0033] Said 4- to 14-membered aliphatic heterocyclic group may for example be a 4- to 14-membered aliphatic 
heterocyclic group containing 1 to 4 (preferably 1 to 3) heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 
the like in addition to carbon atoms, and those exemplified typically are pyrrolidine, piperidine, piperazine, morpholine, 
thiomorpholine, 1 ,2-dihydropyridine, imidazolidine and the like. 

[0034] Said bicyclic or tricyclic fused cyclic group of 4- to 14-membered heterocyclic ring(s) with benzene ring(s) 
20 may for example be a bicyclic or tricyclic fused cyclic group each containing 1 to 4 (preferably 1 to 3) heteroatom(s) 
selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms with benzene rings, and those 
exemplified typically are benzo[b]thtophene, benzofuran, 1H-benzimidazole, benzoxazole, benzothiazole, 1,2-benzi- 
sothiazole, naphthop.S-bJthiophene, thianthrene.xanthene, phenoxathiin, indole, isoindole, 1H-indazole, isoquinoline, 
quinoline, phthalazine, quinoxaline, quinazoline, cinnoline, carbazole, p-carboline, phenanthridine, acridine, phena- 
25 zine, phenothiazine, phenoxazine, isochroman, dihydrobenzofuran and the like. 

[0035] Substituents on any of the heterocyclic groups listed above may be 1 to 5, preferably 1 to 3 group(s) selected 
from Substituent Group A described above. 

[0036] An "optionally substituted amino group" employed as a substituent on Ring A, Ring B and Ring C may for 
example be an amino group which may have 1 or 2 substituent(s) selected from an "optionally substituted hydrocarbon 
30 group" described above, an "optionally substituted heterocyclic group" described above and an "acyl group" in Sub- 
stituent Group A (this "acyl group" may further have 1 to 5, preferably 1 to 3 substituent(s) selected from Substituent 
Group A). 

[0037] An "acyl group" as a substituent on Ring A, Ring B and Ring C is one similar to an "acyl group" in Substituent 
Group A described above. Such an "acyl group" may further have 1 to 5, preferably 1 to 3 substituent(s) selected from 
35 Substituent Group A. 

[0038] A substituent on an "optionally substituted oxy group", "optionally substituted sulfinyl group", "optionally sub- 
stituted imino group", "optionally substituted ureido group", "optionally substituted amidino group", "optionally substi- 
tuted guanidino group" and "optionally substituted hydrazino group" employed as a substituent on Ring A, Ring B and 
Ring C is an "optionally substituted hydrocarbon group" described above, an "optionally substituted heterocyclic group" 
<*o described above and an "acyl group" in Substituent Group A (this "acyl group" may further have 1 to 5, preferably 1 to 
3 substituent(s) selected from Substituent Group A). 

[0039] A compound in which each of Ring A, Ring B and Ring C has a substituent is typically a compound represented 
by Formula: 

45 ' 



50 



55 




wherein each symbol is defined as described above. 

[0040] In the formula shown above, R 1 is (1) a hydrogen atom, (2) an optionally substituted hydrocarbon group, (3) 
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an optionally substituted heterocyclic group or (4) an optionally substituted amino group. 

[0041] An "optionally substituted hydrocarbon group" represented by R 1 may be one similar to an "optionally substi- 
tuted hydrocarbon group" exemplified as a substituent on Ring A. 

[0042] An "optionally substituted heterocyclic group" represented by R 1 may be one similar to an "optionally substi- 
tuted heterocyclic group" exemplified as a substituent on Ring A. 

[0043] An "optionally substituted amino group" represented by R 1 may be one similar to an "optionally substituted 
amino group" exemplified as a substituent on Ring A. 

[0044] Preferably, R 1 is (1) an optionally substituted aromatic hydrocarbon group, (2) an optionally substituted het- 
erocyclic group, (3) an optionally substituted alicyclic hydrocarbon group, (4) a group represented by Formula: -L-R 1a 
wherein L is methylene, carbonyl or an optionally substituted nitrogen atom, R 1a is a hydrogen atom, optionally sub- 
stituted aromatic group, optionally substituted hydroxy group or optionally substituted amino group. 
[0045] Each of an "optionally substituted aromatic hydrocarbon group" and "optionally substituted heterocyclic group" 
is preferably a group represented by Formula: 



/ 




wherein R 1b is a hydrogen atom, optionally substituted hydrocarbon group or optionally substituted heterocyclic group, 
Ring D is an optionally substituted aromatic hydrocarbon ring or optionally substituted heterocyclic ring, E is a bond, 
methylene, oxygen atom, optionally oxidized sulfur atom, optionally substituted nitrogen atom or group represented 
by Formula : -CS-O-, -CO-0-, -S-CO-, -(CH 2 ) k -CO-, -NR 1c -CO-(CH 2 ) m -, -NR 1c -S0 2 -(CH 2 ) m -, -S0 2 -NR 1c -(CH 2 ) m -, 
-0-CS-NR 1c -(CH 2 ) m - f -NR 1c -CO-NR 1c -(CH 2 ) m -,.-NR 1c -CO-CH 2 -(CH 2 ) m -NR 1c - wherein R 1c is a hydrogen atom, op- 
tionally substituted alkyl group or acyt group, k is 0 or 1 , rri is an integer of 0 to 3, or a group represented by Formula: 




wherein Hal is a halogen atom, Ring D is defined as described above. 

[0046] An "aromatic hydrocarbon group" as a preferred group of R 1 may for example be a monocyclic or fused 
polycyclic aromatic hydrocarbon group having 6 to 1 4 carbon atoms (C 6 . u aryl group). Preferably, a C 6 . 14 aryl may for 
example be phenyl, 1 -naphthyl, 2-naphthyl, 1 -anthryl, 2-anthryl, 9-anthryl, 1 -phenanthryl, 2-phenanthryl, 3-phenanthryl, 
4-phenanthryl, 9-phenanthryl and the like, with phenyl, 1 -naphthyl and 2-naphthyl, especially phenyl being preferred 
especially. 

[0047] As substituents on this "aromatic hydrocarbon group", 1 to 5, preferably 1 to 3 groups selected from Substituent 
Group A. are employed. Among such substituents; one employed preferably is: 

. (1) a halogen atom, . 

(2) a nitro group, 

(3) a C^g alkyl group (methyl, isopropyl, tert-butyl and the like), ' 

[this C^g alkyl group may have a substituent selected from a halogen atom, cyano, carbamoyl, C^.g alkyl-car- 
bamoyl, C^g alkyl-carbonyloxy, C^g alkoxy-carbonyl-C^g alkyl-carbamoyl, (5- or 6-membered heterocyclic ring 
(e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms^-C^g alkyl-carbamoyl, C^g alkylsulfonylamino, C 1 . 6 alkoxy-carb- 
onyl, carboxy and the like], 

(4) a C 3 . 6 cycloalkyl group (e.g., cyclohexyl), 

(5) a C 6 . u aryl group (e.g., phenyl), 

[this Cg_ 14 aryl group may have a substituent selected from amino, carboxy, C^g alkoxy-carbonyl, carbamoyl, 
mono- or di-C^g alky [carbamoyl , formylamino, C u6 alkyl -carbonyl ami no which may have a halogen atom or car- 
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boxy (e.g., acetylamino, propionylamino, trifluoroacetylamino, pivaloylamino), Cg_ 14 aryl-carbonylamino (e.g., ben- 
' zoylamino), C-j.g alkoxy-carbonylamino (e.g., methoxycarbonylamino), ureido, mono- or di-C,.g alkylureido, C^. s 
alkylsulfonylamino (e.g., methylsulfonylamino), (C,. 6 alkyl)(C 1 . 6 alkylsulfonyl)amino (e.g., methyl(methylsulfonyl) 
amino), (C U6 alkyl)(C 1 . 6 alkyl-carbonyl)amino (e.g., methyl(acetyl)amino), C^g alkoxy-carbonyl-C^g alkylamino 
(e.g., 2-ethoxycarbonyl-2-propylamino), C 7 . 15 aralkyloxy-carbonylamino (e.g., benzyloxycarbonylamino), C^g 
alkyl-carbonylamino-C^g alkyl-carbonylamino (e.g., acetylaminoacetylamino), C^g alkylthio-C^g alkyl-carbon- 
ylamino (e.g., methylthioacetylamino), Cj.g alkyl-sulfinyl-C^.g alkyl-carbonylamino (e.g., methylsulfinylacetylami- 
no), C v6 alkyl-sulfonyl-C^g alkyl-carbonylamino (e.g., methylsulfonylacetylamino), Cg_ u aryloxy-carbonylamino 
(e.g., phenoxycarbonylamino), hydroxy-C^g alkyl-carbamoyl (e.g., hydroxymethylcarbamoyl, hydroxyethylcar- 
bamoyl) and the like, and may have a substituent selected especially from amino, carboxy, C^g alkoxy-carbonyl, 
carbamoyl, mono- or di-C^g alkylcarbamoyl, formylamino, C^g alkyl-carbonylamino which may have a halogen 
atom or carboxy (e.g., acetylamino, propionylamino, trifluoroacetylamino, pivaloylamino), C^g alkoxy-carbonylami- 
no (e.g., methoxycarbonylamino), ureido, alkylsulfonylamino (e.g., methylsulfonylamino), (C^g alkyl^C^g 
alkylsulfonyl)amino (e.g., methyl(methylsulfonyl)amino), (C^g alkylJfC^g alkyl-carbonyl)amino (e.g., methyl 
(acetyl)amino), C^galkoxy-carbonyl-C^g alkylamino (e.g., 2-ethoxycarbonyl-2-propylamino), C 7 . 15 aralkyloxy-car- 
bonylamino (e.g., benzyloxycarbonylamino) and the like] 

(6) a C^g alkoxy group which may have a halogen atom or C^g alkoxy-Cg. 14 aryl (e.g., methoxy, trifluoromethoxy, 
isopropoxy, 2-(4-methoxyphenyl)ethoxy), 

(7) a Cg_ 14 aryloxy group (e.g., phenoxy), . 

(8) a C^g alkylthio group which may have a carbamoyl (e.g., methylthio, carbamoylmethylthio), 

(9) a C^g alkylsulfinyl group which may have a carbamoyl (e.g., methylsulfinyl, carbamoylmethylsulfinyl), - 

(10) a C 6 . 14 arylthio group (e.g., phenylthio), 

(11) a hydroxy group, 

(12) a 4- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms (e g:, pyrrolidinyl, piperidyl, isoindolinyl, furyl, thienyl, pyridyl, qui- 
nolyl, benzofuranyl, pyrimidinyl, tetrazolyl, imidazolidinyl, isothiazolidinyl, thiadiazolidinyl, azethinyl,.etc), 

[this heterocyclic group may have a substituent selected from oxo, carboxy-C^g alkyl, C U6 alkyl-carbonyloxy-C^g 
alkyl, C^g alkyl, C^g alkoxy-carbonyl-C^g alkyl, C^g alkoxy-carbonyl, carbamoyl-C^.g alkyl, C^g alkyl-car- 
bamoyl-C^g alkyl, etc.], 

(13) a carboxy group, 

(14) a group represented by Formula: -CO-Hal (Hal is a halogen atom) (e.g., chloroformyl), 

(15) a C^g alkyl-carbonyl group (e.g., acetyl), . 

(16) a C^g alkyl-sulfonyl group (e.g., methylsulfonyl). 

(17) a C^g alkoxy-carbonyl group (e.g., methoxycarbonyl), 

(18) a sulfamoyl group 

[this sulfamoyl group may have 1 or 2 substituent(s) selected from C^g alkyl, carbamoyl-C^g alkyl, C^g alkoxy- 
carbonyl- C^g alkyl, (5- to 7-membered heterocyclic group which may have an oxo groups (e.g. , 5- to 7-membered 
heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in = 
addition to carbon atoms such as pyridyl, pyrrolidinyl hexahydroazepinyl^-C^g alkyl, C^g alkyl-carboriylami- 
no-C 6 . 14 aryl] r . 

(19) a group represented by Formula: -NR a R b 

[each of Ft 8 and R b is (i) a hydrogen atom, (ii) a C^g alkyl, (iii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 
6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 
the like in addition to carbon atoms such as pyridyOJ-C^g alkyl, (iv) a C^g aikoxy-carbonyl-C^g alkyl, (v) a di-C^g 
alkylamlno-methylene-sulfamoyl-C^g alkyl, (vi) acarbamoyl-C^g alkyl, (vii) a su If amovl-C^g alkyl, (viiiJaC^galkyl- 
sulfonyl, (ix) a C h6 alkoxy-carbonyl, (x) a di-C^g alkoxy-carbonyl-C 2 . 6 alkenyl, (xi) a C 6 _ 14 aryl, (xii) a 5- or 6-mem- 

.bered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring. containing 1 to 3 heteroatom(s) selected from 
nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridyl), [this 5- or 6-membered 
heterocyclic group may have a substituent selected from amino, C^g alkyl-carboxamido and C^g alkyl-sulfonylami- 
no and the like], (xiii) an optionally halogenated C^g alkyl-carbonyl, (xiv) a C^g alkylthio-C^g alkyl-carbonyl, (xv) 
a C h6 alkylsulfinyl-C^g alkyl-carbonyl, (xvi) a Cj.g alkylsulfonyl-C^g alkyl-carbonyl, (xvii) an amino-C^g alkyl-car^ 
bonyl, (xviii) an optionally halogenated C^g alkyl-carbonyl-amino-C^ alkyl-carbonyl, (xix) a C 6 . 14 aryl-carbonyl, 

. (xx) a carboxy-Cg_ 14 aryl-carbonyl, (xxi) an optionally G^g alkyl-esterified phosphono-C 1 _g alkyl-C 6 . 14 aryl-carbonyl, 
(xxii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatpm 
(s) selected from nitrogen,. sulfur, oxygen atoms and the like in addition. to carbon atoms such as pyrrolidinyl, 
pyridyl) which may have a halogen atom, oxo or a C^g alkoxy-carbonyl)-carbonyl, (xxiii) a (5- or. 6-membered 
heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridylJJ-C^g alkyl-carbonyl, (xxiv) a C 6 . 14 
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aryl-oxy-carbonyl, (xxv) a carboxy-C v6 alkyl, (xxvi) a carbamoyl, (xxvii) an optionally halogenated C^g alkylcar- 
bamoyl, (xxviii) a Cg. u arylcarbamoyl which may have a C^g alkyl-carbonylamino, (xxix) a (5- or 6-membered 
heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridyl))-carbamoyl, (xxx) a C 2 . 6 alkenyl- 
carbonyl, (xxxi) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 
heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as pyr- 
rolidinyl) which may have an oxo groupJ-amino-Cj.g alkyl-carbonyl, (xxxii) a (5- or 6-membered heterocyclic ring 
(e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms such as pyrrolidinyl) which may have an oxo groupJJC^g alkyl) 
amino-C^g alkyl-carbonyl, (xxxiii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 
atoms such as pyrrolidinyl) which may have an oxo group) (C^ alkylcarbonyl) amino-C^g alkyl-carbonyl, (xxxiv) 
a C 1j6 alkylthio-C^g alkylcarbonyl (sulfur atom may be oxidized), (xxxv) an optionally halogenated C h6 alkylsul- 
fonyl, (xxxvi) a sulfamoyl, (xxxvii) a C^g alkylsulfamoyl and the like], 

(20) a group represented by Formula: -C(=0)NR c R d 

[each of R c and R d is (i) a hydrogen atom,' (ii) a C-j.g alkyl, (iii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 
6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 
the like in addition to carbon atoms such as pyridyl, imidazolyl^-Cj.g alkyl, (iv) a carboxy-C^g alkyl, (v) a C^g 
alkoxy-carbonyl -Cj.g alkyl, (vi) a di-C^g alkylamino-C^g alkyl, (vii) a carbamoyl-C^g alkyl, (viii) a C^g alkylcar- 
bamoyl-C^g alkyl, (ix) a (5- or 6-membered heterocyclic ring (e.g., 5-. or 6-membered heterocyclic ring containing 
1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such 
as pyridyl))-C 1 . 6 alkylcarbamoyl-C^g alkyl, (x) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered het- 
erocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition 
to carbon atoms such as pyridyl))-amino-C 1 . 6 alkyl, (xi) a sulfamoyl-Cg. u aryl-C^g alkyl, (xii) a C 6 . u aryl which 
may have a C^g alkoxy, (xiii) an optionally C^g alkyl-esterified phosphono-C^g alkyl-C 6 _ 14 aryl, (xiv) a 4- to 
10-membered heterocyclic group (e.g., 4- to 10-membered heterocyclic ring containing 1 to 3 heteroatom(s) se- 
lected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as azethinyl, pyrrolidinyl, 
piperidinyl, hexahydroazepinyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1-azabicyclo[2.2.2]octo-3-yl) [this 4- to 
10-membered heterocyclic group may have 1 to 2 substituent(s) selected from a halogen atom, C^g alkyl and 
oxo], (xv) a C 6 _ 14 aryl-carbamoyl-C^g alkyl, (xvi) a hydroxy-C^g alkyl or (xvii) a (5- or 6-membered heterocyclic 
ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms such as pyrrolidinyl, pyridyl) which may have a oxo group)-car- 
bamoyl-C^g alkyl; and R c is preferably a hydrogen atom], 

(21) a cyano group, 

(22) a mono- or di-C^g alkylcarbamoylthio group (e.g., dimethylcarbamoylthio), : 

(23) a mono- or di-C^g alkylthiocarbamoyloxy group (e.g., dimethylthiocarbamoyloxy). 

[0048] A "heterocyclic group" as a preferred group R 1 is preferably pyridyl, thienyl, furyl, imidazolyl, thiazolyl, quinolyl, 
1 ,2-dihydropyridyl, dihydrobenzofuranyl, benzodioxolyl, benzothiazolyl, piperidyl, piperazinyl and the like, with pyridyl 
and 1 ,2-dihydropyridyl being preferred especially. 

[0049] Preferred substituents on this "heterocyclic group" may for example be 1 to 5, preferably 1 to 3 groups selected 
from: 

(1) a halogen atom, 

(2) a C^g alkyl group (e.g., methyl, ethyl, etc.) 

[this alkyl may have a substituent selected from carboxy, C^g alkoxy, C^g alkoxy-carbonyl, mono-C^g alkyl-amino, 
di-C^g alkyl-amino, carbamoyl, C^g alkyl-carbamoyl which may have a hydroxy, 4- to 10-membered heterocyclic 
group (e.g., 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, 
oxygen atoms and the like in addition to carbon atoms such as pyridyl, quinolyl, etc.) which may have oxo, (4- to 
10-membered heterocyclic group (e.g., 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) 
selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridyl, quinolyl))- 
carbam oy I, carbamoyl-C^g alkyl-carbamoyl, etc.], 

(3) a C^.g alkoxy group (e.g., methoxy), 

(4) a Cg. 14 aryl group (e.g., phenyl), 

(5) a C 7 . 16 aralkyl group (e.g., benzyl) 

[this C 7 . 16 aralkyl group may have a substituent selected from carboxy, C^g alkoxy-carbonyl, carbamoyl, ^ alkyl- 
carbamoyl which may have a hydroxy, (4- to 10-membered heterocyclic group (e.g., 4- to 10-membered hetero- 
cyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition 
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to carbon atoms such as pyridyl))-carbamoyl and the like], 

(6) a 4- to 10-membered heterocyclic group (e.g., 4- to iO-membered heterocyclic group containing 1 to 3 heter- 
oatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as pyridyl, 
quinolyl, isoquinolyl, etc.) 

5 [this 4- to 1 0-membered heterocyclic group may have a substituent selected from a C^ 6 alkyl, C V6 alkoxy-carbonyl, 

carbamoyl, oxo, 4- to 10-membered heterocyclic group (e.g., 4- to 10-membered heterocyclic group containing 1 
to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as 
pyridyl, etc.)], 

(7) an oxo group, . . 
10 (8) an oxide group. 

[0050] A heterocyclic group whose R 1 has an oxide group is preferably N-oxidized pyridyl and the like. 
[0051] An "alicyclic hydrocarbon group" as a preferred group R 1 is a C 3 . 6 cycloalkyl such as cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl, etc., with cyclopentyl and cyclohexyl being preferred especially. 
is [0052] This "alicyclic hydrocarbon group" may have a substituent similar to a substituent which may be possessed 
by a hydrocarbon group represented by R 1 described above. 

[0053] Each of an "optionally substituted aromatic hydrocarbon group" and "optionally substituted heterocyclic group" 
as a preferred group R 1 is preferably a group represented by Formula: 

20 



25 




wherein each symbol is defined as described above. 
30 [0054] An "optionally substituted hydrocarbon group" represented by R 1b is a group similar to an "optionally substi- 
tuted hydrocarbon group" exemplified as a substituent on Ring A. Among such groups, those employed preferably are: 

(1) a C^g alkyl group (e.g., methyl, isopropyl, tert-butyl, etc.) 

[this C V6 alkyl group may have a substituent selected from a halogen atom, cyano, hydroxy, C^g alkoxy-carbonyl, 
35 di-C^g alkylamino, optionally halogenated C,.g alkyl-carbonyl-amino, carboxy, carbamoyl, C^g alkyl-carbamoyl, 

c i-6 alkyl-carbonyloxy, C v6 alkoxy-carbonyl-C^g alkyl-carbamoyl, (5- or 6-membered heterocyclic ring (e.g., 5- or 
6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 
the like in addition to carbon atoms such as pyridyl, imidazolyl^-C^g alkyl-carbamoyl, C,_g alkylthio, alkyl- 
sulfinyl, C^g alkylsulfonylamino, (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring 
40 containing 1 to 3heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 

atoms such as pyridyOJ-C^g alkylcarbamoyl, (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered hete- 
rocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition 
to carbon atoms such as pyridyl))-amino, sulfamoyl-C 6 _ 14 aryl, carboxy-C 6 _ 14 ary^C^g alkoxy-carbonyl-C 6 . u aryl, 
carbamoyl-C 6 . 14 aryl, C^g alkyl -carbamoyl-C 6 _ 14 aryl which may have a hydroxy, (4- to 10-membered heterocyclic 
4 5 ring (e.g. 4- to 1 0-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 

atoms and the like in addition to carbon atoms such as pyridyl))-carbamoyl-C 6 _ 14 aryl], 

(2) a C 3 . 6 cycloalkyl group (e.g., cyclohexyl), 

(3) a C 6 . 14 aryl group (e.g., phenyl) 
[this 

arv ' g rou P ma y have a substituent selected from C 1 .galkoxy (e.g., methoxy), amino, carboxy, optionally 
so halogenated C^g alkyl-carbonylamino (e.g., acetylamino, trifluoroacetylamino), C^g alkoxy-carbonylamino (e.g., 

methoxycarbonylamino), formylamino, ureido, C^g alkylsulfonylamino (e.g., methylsufonylamino), (C^ alkyl)(C 1 . 6 
alkylsulfonyl) amino (e.g., methyl(methylsulfonyl)amino), C^g alkoxy-carbonyl-C^g alkylamino (e.g., 2-ethoxycar- 
bonyl-2-propylamino, etc.), optionally C^g alkyl-esterified phosphono-C^g alkyl, mono- or di-C^ alkyl-carbamoyl, 
C 7 . 16 aralkyloxy-carbonylamino (e.g., benzyloxycarbonylamino, etc.)]. 

55 ' 

[0055] An "optionally substituted heterocyclic group" represented by R 1b is one similar to an "optionally substituted 
heterocyclic group" exemplified as a substituent on Ring A. Among such groups, those employed preferably are a 5- 
to 14-membered heterocyclic ring containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 



37 



EP 1 270 577 A1 



the like in addition to carbon atoms (e.g., azethinyl, pyrrolidinyl, piperidinyl, isothiazolidinyl, thiadiazolidinyl, hexahy- 
droazepinyl, furyl, thienyl, pyridyl, quinolyl, isoquinolyl, benzofuranyl.'pyrimidinyl, tetrazolyl, imidazolinyl, pyrazinyl, 
pyridazinyl and the tike) which may be substituted by 1 or 2 substituent(s) selected from a halogen atom, alkyl, 
carboxy-C^e alkyl, alkoxy-carbonyl-Cj.g alkyl, C^. 6 alkoxy-carbonyl, carbamoyl, oxo, 4- to 10-membered hetero- 
cyclic group (4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, 
oxygen atoms and the like in addition to carbon atoms such as pyridyl, etc.), (4) C^g alkenyl group and the like. 
[0056] An aromatic hydrocarbon ring represented by Ring D may for example be a monocyclic or fused polycyclic 1 
aromatic hydrocarbon ring (C 6 . 14 aryl ring) having 6 to 14 carbon atoms. Such a Cg_ 14 aryl ring may for example be a 
benzene ring, naphthalene ring, anthryl ring, phenanthryl ring, with a benzene ring and naphthalene ring being preferred 
and a benzene ring being especially preferred. 

[0057] Any of these aromatic hydrocarbon groups may have 1 to 5, preferably 1 to 3 substituent(s) selected from 
Substituent Group A described above. 

[0058] A heterocyclic ring represented by Ring D may for example be a 5- to. 14-membered heterocyclic ring con- 
taining 1 to 4 (preferably 1 to 3) heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 
atoms, typically, (a) a 5- to 14-membered aromatic heterocyclic ring, .(b) a 5- to 14-membered aliphatic heterocyclic 
ring, (c) a bicyclic or tricyclic fused ring of 5- to 1 4-membered aromatic heterocyclic ring(s) with benzene ring(s) and 
the like. 

[0059] Said 5- to 14-membered aromatic heterocyclic ring may for example be a 5- to 14-membered aromatic het- 
erocyclic ring containing 1 to 4 (preferably 1 to 3) heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms, and those exemplified typically are thiophene, furan, indolizine, pyrrole, imidazole, triazole, 
thiazole, oxazole, pyrazole, pyridine, pyridine N-oxide, pyrazine, pyrimidine, pyridazine, purine, 4H-quinolizine, naph- 
thyridine, isothiazole, isoxazole, furazane and the like. Among those listed above, pyridine, thiophene and furan are 
employed preferably. 

[0060] Said 5- to 14-membered aliphatic heterocyclic ring may for example be a 5- to 14-membered aliphatic hete- 
rocyclic ring containing 1 to 4 (preferably 1 to 3) heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms, and those exemplified typically are pyrrolidine, piperidine, piperazine, morpholine, thiomor- 
pholine, 1 ,2-dihydropyridine, imidazolidine and the like. * 

[0061] Said a bicyclic or tricyclic fused ring of 5- to 1 4-membered aromatic heterocyclic ring(s) with benzene rings 
may for example be a bicyclic or tricyclic fused ring of 5- to 14-membered heterocyclic ring containing 1 to 4 (preferably 
1 to 3) heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms with benzene ring 
(s), and those exemplified typically are benzo[b]thiophene, benzofuran, 1H-benzimidazole, benzoxazole, benzothia- 
zole, 1,2-benzisothiazole, naphtho[2,3-b]thiophene, thianthrene, xanthene, phenoxathiin, indole, isoindole, 1H-inda- 
zole, isoquinoline, quinoline, phthalazine, quinoxaline, quinazoline, cinnoline, carbazoie, p-carboline, phenanthridine, 
acridine, phenazine, phenothiazine, phenoxazine, isochroman, dihydrobenzofuran and the like. . 
[0062] Among those listed above, a preferred heterocyclic ring represented by Ring D is pyridine, thiophene, furan, 
imidazole, thiazole, quinoline, pyridine N-oxide, 1 ,2-dihydropyridine, dihydrobenzofuran, benzodioxole, benzothiazole! 
piperidine, piperazine and the like, with pyridine, 1 ,2-dihydropyridine being especially preferred. 
[0063] Any of these heterocyclic rings may have 1 to 5, preferably 1 to 3 substituent(s) selected from Substituent 
Group A described above. 

[0064] An "optionally oxidized sulfur atom" represented by E is S, SO, S0 2 and the like! 

[0065] An optionally substituted nitrogen atom represented by E may for example be a nitrogen atom which may 
have 1 to 2 group(s) selected from (i) a hydrogen atom, (ii) an optionally substituted hydrocarbon group, (Hi) an acyl 
group and the like. . 

[0066] Said "optionally substituted hydrocarbon group" may be one similar to an "optionally substituted hydrocarbon 
group" exemplified as a substituent on Ring A. 

[0067] Said "acyl group" may be one similar to an "acyl group" exemplified as a substituent on Ring A, and this acyl 
group may further have 1 to 5, preferably 1 to 3 substituent(s) selected from Substituent Group A described above. 
[0068] In a group represented by Formula :-CS-CK -CO-0-, -S-CO-, -(CH 2 ) k -CO-, -NR 1c -CO-(CH 2 ) m -, 
-NRi'-S0 2 -(CH 2 ) m -, -S0 2 -NR^-(CH 2 ) m -, -0-CS-NRi'-(CH 2 ) m -, -NR^-CO-NR^-(CH 2 ) m -, -NRic-CO-CH 2 -(CH 2 ) m m - 
NR 1c - wherein R 1c is a hydrogen atom, optionally substituted alkyl group or acyl group, k is 0 or 1 , m is an integer.of 
0 to 3 which is represented by E, an alkyl group represented by R 1c may for example be a C^.g alkyl group such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like. 
[0069] An alkyl group represented by R 1 <= may have 1 to 5, preferably 1 to 3 substituent(s) selected from.Substituent 
Group A described above. 

[0070] An acyl group represented by R 1c may for example be one similar to an "acyl group" exemplified as a sub- 
stituent on Ring A, and this acyl group may further have 1 to 5, preferably 1 to 3 substituent(s) selected from Substituent 
Group A described above. 
[0071] k is 0 or 1 , especially 0. 
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[0072] m is an integer of 0 to 3, especially 0 to 1 . 

[0073] Among those listed above, those preferred as E are: 

(i) a bond, (ii) methylene, (iii) O, (iv) S, (v) SO, (vi) S0 2 , (vii) -NH-, (viii) -N{C,. 6 alkyl)- (e.g., ^(methyl)-, etc.), (ix) 
•N(Ci_ 6 alkyl-carbonyl)- (e.g., -N(acetyl), etc.), (x) -N(C^ 6 alkoxy-carbonyl)- (e.g., -N(ethoxycarbonyl), etc.), (xi) 
-N(C^ alkyl-sulfonyl)- (e!g., -N(methylsulfonyl)-, etc.), (xii)-CO-O-, (xiii)-S-CO-, (xiv) a group represented by For- 
mula: -(CH 2 ) k -CO wherein k is 0 or 1 , (xv) -NR f -CO-(CH 2 ) m1 - wherein R' is a hydrogen atom, C^g alkoxy-carbonyl 
(e.g., methoxycarbonyl) or alkyl group which may be substituted by a heterocyclic group containing 1 to 3 
heteroatom(s) selected from nitrogen, oxygen, sulfur atoms and the like in addition to carbon atoms (e.g. pyridyl), 
and ml is an integer of 0 to 3, 

(xvi) a group represented by Formula -NR9-S0 2 -(CH 2 ) m2 - wherein R9 is a hydrogen atom or C^g alkyl-sulfonyl 
group (e.g., methylsulfonyl) and m2 is 0, 

(xvii) a group represented by -S0 2 -NR h -(CH 2 ) m3 - wherein R h is a hydrogen atom or C^.g alkyl group (e.g., methyl) 
and m3 is 0 or 1 . 

(xviii) a group represented by -0-CS-NR'-(CH 2 ) m4 - wherein R' is a hydrogen atom or C V6 alkyl group (e.g., methyl) 
and m4 is 0 or 1 , 

(xix) a group represented by -NRi-CO-NR k -(CH 2 ) m5 - wherein Ri is a hydrogen atom or C^g alkyl group (e.g., me- 
thyl), R k is a hydrogen atom or C^g alkyl group (e.g., methyl) and m5 is 0 or 1 , 

(xx) a group represented by -NR L -CO-CH 2 -(CH 2 ) m6 -NR m - wherein R L is a hydrogen atom or C^g alkyl group (e. 
g., methyl), R m is a hydrogen atom or Cj. 6 alkyl group (e.g., methyl) and m6 is 0 or 1 . 

[0074] Each of an "optionally su bstituted aromatic hydrocarbon group" and "optionally substituted heterocyclic group" 
exemplified as a preferred R 1 may also be a group represented by Formula: 




wherein each symbol is defined as described above. 

[0075] A halogen atom represented by Hal may for example be a fluorine atom, chlorine atom, bromine atom and 
iodine atom, with a chlorine atom being preferred. 

[0076] As Ring D, one similar to those described above can be employed. 

[0077] In a group represented by Formula :-L-R 1a wherein each symbol is defined as described above exemplified 
as a preferred group R 1 , an "optionally substituted nitrogen atom" represented by L may be one similar to an "optionally 
substituted nitrogen atom " represented by E. L is preferably methylene, carbonyl, -NH- and the like. 
[0078] An aromatic group represented by R 1a may for example be: 

<1> a monocyclic or fused polycyclic aromatic hydrocarbon group, typically, a 6- to 14-membered monocyclic or 
fused polycyclic aromatic hydrocarbon group such as a C 6 . u aryl group such as phenyl, 1-naphthyl, 2-naphthyl, 
. 1-anthryl, 2-anthryl, 9-anthryl, 1-phenanthryl, 2-phenanthryl, 3-phenanthryl, 4-phenanthryl or9-phenanthryl, (pref- 
erably phenyl, 1-naphthyl or 2-naphthyl, especially, phenyl), 

<2> a 4- to 14-membered aromatic heterocyclic group containing one or more (for example 1 to 4, preferably 1 to 
3) heteroatom(s) of 1 or 2 kind(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms. 

[0079] Such a 4- to 1 4-membered aromatic heterocyclic group may for example be a monocyclic heterocyclic group 
(preferably 5- to 8-membered group) containing one or more (for example 1 to 4, preferably 1 to 3) heteroatom(s) of 
'1 or 2 kind(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms or a fused aromatic hete- 
rocyclic group thereof , typically, an aromatic heterocyclic ring such as thiophene, benzo[b]thiophene, benzofuran, 1 H- 
benzimidazole, benzoxazole, benzothiazole, 1 ,2-benzisothiazole, naphtho[2,3-b]thiophene, thianthrene, furan, in- 
dolizine, xanthene, phenoxathiin, pyrrole, imidazole, triazole, thiazole, oxazole, pyrazole, pyridine, pyrazine, pyrimidine, 
pyridazine, indole, isoindole, 1H-indazole, purine, 4H-quino!izine, isoquinoline, quinoline, phthalazine naphthyridine, 
quinoxaline, quinazoline, cinnoline, carbazole, p-carboline, phenanthridine, acridine, phenazine, isothiazole, pheno- 
thiazine, isoxazole, furazane, phenoxazine, isochroman and the like (preferably, pyridine, thiophene or furan, more 
preferably pyridine) or a fused ring group of one or more (preferably 1 or 2, more preferably 1 ) of these rings (preferably 



39 



EP 1 270 577 A1 



monocyclic heterocyclic ring) with aromatic rings (for example, aromatic hydrocarbon groups described above, pref- 
erably benzene rings). 

. [0080] Substituents on said aromatic group are 1 to 5, preferably 1 to 3 substituent(s) selected from Substituent 
Group A described above. 

5 [0081] An aromatic group which may have a substituent represented by R 1a is preferably a C 6 . 14 aryl group (e.g.,. 
phenyl) which may have 1 to 5 substituent(s) such as a C^g alkyl and C v6 alkoxy, etc. 

[0082] An "optionally substituted hydroxy group" represented by R la is one similar to an "optionally substituted hy- 
droxy group" exemplified as a substituent on Ring A, with a hydroxy group which may have a C^g alkyl group (e.g., 
methyl) being preferred. 

w [0083] An "optionally substituted amino group" represented by R 1a is one similar to an "optionally substituted amino 
group" exemplified as a substituent on Ring A. 

[0084] A preferred "optionally substituted amino group" represented by R 1a may for example be an amino group 
which may have 1 or 2 group(s) such as an optionally substituted alkyl group or optionally substituted aryl group, 
especially <1> a Cj.g alkyl-amino group which may be substituted by a 4-to 10-membered heterocyclic group (4- to 
is 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen, sulfur atoms and 
the like in addition to carbon atoms, e.g., pyridyl), <2> a C 6 . 14 aryl-amino group, <3> a 4- to 1 0-membered heterocyclic 
group (4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen, sulfur 
atoms and the like in addition to carbon atoms, e.g., pyridyl)-amino group and the like. 

[0085] An "optionally substituted hydrocarbon group" represented by R 2 and R 3 is one similar to an "optionally sub- 
20 stituted hydrocarbon group" exemplified as a substituent on Ring A. 

[0086] Such an "optionally substituted hydrocarbon group" may for example be a hydrocarbon group (especially C^g 
alkyl group) which may be substituted by: 

. <1> a halogen atom, 

. 25 <2> an optionally substituted hydroxy group (for example, a hydroxy group which may be substituted by a substit- 

uent selected from a C^g alkyl, alkyl-carbonyl, C r . 6 alkylsulfonyl and C 7 . 16 aralkyl, etc.), 
<3> an optionally substituted amino group (for example, an amino group which may be substituted by 1 to 2 C f . 6 . 
alkyl, C^g alkyl-carbonyl and C 6 . 14 aryl-carbonyl), 

<4> an optionally substituted 4- to 1 0-membered heterocyclic group (for example, a 4- to 1 0-membered heterocyclic 
30 group containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen, sulfur atoms and the like in addition to 

carbon atoms which may have an oxo group (e.g., phthalimido, imidazolinyl, piperidinyl, pyrrolidinyl)),. .• . 
<5> an optionally substituted thio group (for example, a thio group which may be substituted by G,. 6 alkyl, etc.), 
<6> a C^g alkyl-sulfinyl group, 
<7> a C,. 6 alkyl-sulfonyl group. ; 

.35 

[0087] Among those listed above, one employed preferably is a C^g alkyl group which may be substituted by <1 > a 
halogen atom (especially, bromine atom), <2> a hydroxy, <3> a C v6 alkyl-carbonyloxy (e.g., acetoxy), <4> an amino, . 
<5> a 4- to 10-membered heterocyclic group (4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) 
selected from nitrogen, oxygen, sulfur atoms and the like in addition to carbon atoms (e.g., phthalimido, imidazolinyl, 
piperidinyl, pyrrolidinyl)) which may have oxo group and the like, and one employed more preferably is a C^g alkyl 
group (e.g., methyl, ethyl) which may be halogenated by a halogen atom (especially, bromine atom), with a methyl 
group being preferred especially. 

[0088] An "acyl group" represented by R 2 and R 3 is one similar to an "acyl group" exemplified as a substituent on 
Ring A, with a C^g atkoxy-carbonyl group being preferred and a methoxycarbonyl group being more preferred. 
45 [0089] A 3- to 8-membered ring formed by R 2 and R 3 together, with the adjacent carbon atom may for example be 
a 3- to 8-membered homocyclic or heterocyclic ring. 

[0090] A 3- to 8-membered homocyclic ring formed by R 2 and R 3 together with the adjacent carbon atom may for 
example be a 3- to 8-membered cyclic hydrocarbon consisting of carbon atoms, and typically a C 3 . 8 cycloalkane (for 
example, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane), C^g cycloalkene (for example, cy- 
so clobutene, cyclopentene, cyclohexene, cycloheptene, cyclooctene) may be exemplified. Among those listed above, a 
c 3-a cycloalkane is preferred, with a 5- or 6-membered homocyclic ring such, as cyclopentane and cyclohexane (es- 
pecially, cyclohexane) being particularly preferred. 

[0091] A 3- to 8-membered heterocyclic ring formed by R 2 and R 3 together with the adjacent carbon atom may for 
example be a 5- to 8-membered aliphatic heterocyclic ring containing one or more (for example 1 to 4, preferably 1 to 
55 3) heteroatom(s) of 1 or 2 kind(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms. 

[0092] More specifically, a 5- to 8-membered aliphatic heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, oxygen and sulfur atoms in addition to carbon atoms and a nitrogen atom-such as piperidine, piperazine, 
morpholine, thiomorpholine, pyrrolidine, imidazoline ring and the like. 
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[0093] Such a 3- to 8-membered homocyclic or heterocyclic ring formed by R 2 and R 3 together with the adjacent 
carbon atom may have 1 to 5, preferably 1 to 3 substituent(s) similar to the substituents which may be possessed by 
a heterocyclic ring represented by R 1 described above. Such substituents are preferably 1 to 3 group(s) selected from 
a C^g alkyl, C 6 . 14 aryl, C 7 . 16 aralkyl, amino, mono-C,. 6 alkylamino, mono-Cg_ 14 arylamino, di-C^ alkylamino, di-C 6 . 14 
arylamino, 4- to 10-membered (e.g., 4- to 10-membered (preferably 5- or 6-membered) heterocyclic ring containing 1 
to 3 heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms) and the like. 
[0094] Among those listed above, each of R 2 and R 3 is preferably a C^ s alkyl group, C^g alkoxy-carbonyl group 
each of which may be a halogen atom, with a methyl group and methoxycarbonyl group being preferred. 
[0095] It is also preferred that R 2 and R 3 are taken together with the adjacent carbon atom to form a 5- or 6-membered 
homocyclic ring such as a C 3 . 8 cycloalkane, preferably cyclopentane and cyclohexane (especially, cyclohexane). 
[0096] An "optionally substituted hydrocarbon group" represented by R 4 may be one similar to an "optionally substi- 
tuted hydrocarbon group" exemplified as a substituent on Ring A. 

[0097] A hydrocarbon group represented by R 4 is preferably a C^g alkyl group (e.g., methyl, ethyl, propyl, isopropyl, 
etc.), C 2 . 6 alkenyl group (e.g., 2-methyl-2-propenyl, etc.), with a C v3 alkyl group such as methyl and isopropyl being 
preferred especially. 

[0098] A substituent on said hydrocarbon group is preferably (1) a halogen atom (for example, fluorine, chlorine, 
bromine, iodine), (2) a cyano group, 

(3) a lower alkoxy group (e.g., methoxy, ethoxy), (4) a hydroxy group, (5) an amino group, (6) a mono-lower alkylamino 
group (e.g., mono-Cj.g alkylamino group such as methylamino, ethylamino), (7) a di-lower alkylamino group (e.g., 
di-C^g alkylamino group such as dimethylamino and diethytamino, etc.), (8) a 4- to 10-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms which 
may have an oxo group (e.g., piperidino, 2-isoindolinyl, etc.), 

(9) a ^6-14 arylthio (e.g., phenylthio), (10) an ureido, (11) acarboxy, (12) a carbamoyl, (13) a C^g alkoxy-carbonyl (e. 
g., methoxycarbonyl, ethoxycarbonyl, etc.), (14) amono-C^g alkyl-carbamoyl (e.g., methy (carbamoyl, ethylcarbamoyl, 
etc.), (15) a formylamino and (1 6) a C^g alkyl-carboxamido (e.g., acetamido, propionamido). 
[0099] An "acyl group" represented by R 4 may be one similar to an "acyl group" exemplified as a substituent on Ring 
A, and is typically (1 ) formyl (2) a C V6 alkyl-carbonyl group (e.g., acetyl, propionyl, etc.), (3) a C 6 . 14 aryl-carbonyl group 
(e.g., benzoyl, etc.), (4) a C 7 . 16 aralkyl-carbonyl group (e.g., phenylacetyl, etc.) (5) a C^g alkoxy-carbonyl group (e.g., 
methoxycarbonyl, ethoxycarbonyl), (6) a carbamoyl group, (7) a mono- or di-C^g alkyl-carbamoyl group (e.g., meth- 
ylcarbamoyl, dimethylcarbamoyl, etc.), (8) a mono- ordi-C^g alkyl-thiocarbamoyl group (e.g., methylthiocarbamoyl, 
dimethylthiocarbamoyl, etc.), (9) a C^g alkyl-sulfonyl group (e.g., methylsulfonyl, etc.), (10) a C^g alkyl-sulfinyl group 
(e.g., methylsulfinyl, etc.) and the like, with formyl being preferred. 

[0100] An "optionally substituted hydroxy group" represented by R 4 may for example be a group represented by 
Formula: -OR 4 (R 4 ' is a hydrogen atom,, optionally substituted hydrocarbon group or acyl group). 
[0101] A hydrocarbon group which may have a substituent represented by R 4 ' may for example be one similar to an 
"optionally substituted hydrocarbon group" exemplified as a substituent on Ring A, with C^g alkyl being preferred. 
[01 02] An acyl group represented by R 4 ' may for example be one similar to an "acyl group" exemplified as a substit- 
uent on Ring A, with C^g alkyl-carbonyl being preferred. 

[01 03] R 4 is preferably a hydrogen atom, cyano group, C^g alkyl group which may be substituted by a cyano, formyl 
and the like, with a hydrogen atom being preferred especially. 

[0104] An "optionally substituted hydrocarbon group" represented by R 5 is one similar to an "optionally substituted 
hydrocarbon group" exemplified as a substituent on Ring A. 

[0105] A hydrocarbon group represented by R 5 is preferably a C^g alkyl group (e.g., methyl, ethyl, etc.), C 2 . 6 alkenyl 
group (e.g., allyl, 2-methyl-2-propenyl, etc.), a C 2 . 6 alkynyl group (e.g., propargyl, etc.), a C 3 . 6 cycloalkyl group (e.g., 
cyclopentyl, etc.), a C 7 . 16 aralkyl group (e.g., benzyl, 3-phenylpropyl, 5-phenylpentyl, etc.) and the like, with a Cj.g alkyl 
group (especially, methyl) being particularly preferred. 

[0106] A substituent on said hydrocarbon group is preferably (1) a halogen atom (for example, fluorine, chlorine, 
bromine, iodine), (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a carbamoyl, (6) a C^g alkoxy-carbonyl 
(e.g., methoxycarbonyl, ethoxycarbonyl,. etc.), (7) a mono-C^ alkyl-carbamoyl (e.g., methylcarbamoyl, ethylcar- 
bamoyl, etc.), (8) a di-C^g alkyl-carbamoyl (e.g., dimethylcarbamoyl, diethylcarbamoyl, etc.), (9) a 4- to 10-membered 
heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition 
to carbon atoms (e.g., pyridyl, isoindolinyl) which may have an oxo, (11) a C 6 _ 14 aryl group (e.g., phenyl, etc.) and the 
like. 

[0107] An "acyl group" represented by R 5 is one similar to an "acyl group" exemplified as a substituent on Ring A, 
and this acyl group may further have 1 to 5, preferably 1 to 3 substituent(s) selected from Substituent Group A described 
above. Those preferred especially are (1) formyl (2) a C^g alkyl-carbonyl group (e.g:, acetyl, propionyl, etc.), (3) a 
c s-u aryl-carbonyl group (e.g., benzoyl, etc.), (4) a C 7 . 16 aralkyl-carbonyl group (e.g., phenylacetyl, etc.) (5) a C^g 
alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl, etc.), (6) a carbamoyl group, (7) a mono- or di-C^g 
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alkyl-carbamoyl group (e.g., methylcarbamoyl, dimethylcarbamoyl, etc.), (8) a mono- or di : C 1a6 alkyl-thiocarbamoyl 
group (e.g., methylthiocarbamoyl, dimethylthiocarbamoyl, etc.), (9) a C,_g alkyl-sulfonyl group (e.g., methylsulfonyl, 
etc.), (10) a C^g alkyl-sulfinyl group (e.g., methylsulfinyl, etc.) and the like. 

[0108] An "optionally substituted heterocyclic group" represented by R 5 is one similar to an "optionally substituted 
heterocyclic group" exemplified as a substituent on Ring A. 

[01 09] A heterocyclic group represented by R 5 is preferably a 4- to 1 0-membere aromatic heterocyclic ring containing 
1 to 4 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms (e.g., tetra- 
zolyl, etc.), etc. 

[0110] A substituent on said heterocyclic group is preferably a C 6 _ 14 aryl group (e.g., phenyl, etc.) and the like. 
[0111] A halogen atom represented by R 5 is a fluorine atom, chlorine atom, bromine atom and iodine atom, with a 
chlorine atom being preferred. 

[01 1 2] Depending on X s , R 5 is preferably any of those described below: 
[X=oxygen atom] 

(i) a hydrogen atom, 

(ii) a C^g alkyl group (e.g., methyl, ethyl, isopropyl, butyl, etc.) 

[this C^g alkyl group may have a substituent selected from (1) a halogen atom, (2) a hydroxy group, (3) an 
amino group, (4) a carboxy, (5) a carbamoyl, (6) a C-j.g alkoxy-carbonyl, (7) a mono-C^g alkyl^arbamoyl, (8) 
a di-C^g alkyl-carbamoyl, (9) 4-to 10-membered aromatic heterocyclic group containing 1 to 3 heteroatom(s) 
selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms (e.g., pyridyl, 2-isoin- 
dolinyl, etc.)}, 

(iii) a C 2 . 6 alkenyl group (e.g., allyl, 2-methyl-propenyl, etc:)[this C 2 . 6 alkenyl group may have a C 6 _ 14 aryl (e. 
g., phenyl)], - 

..." (iv) a C 2 .g alkenyl group (e.g., propargyl, etc.), 

(v) a C 3 . 6 cycloalkyl group (e.g., cyclopentyl, etc.), 

(vi) a C 7 . 16 aralkyl group (e.g., benzyl, 3-phenylpropyl, 5-phenylpentyl. etc.), 

(vii) a C^g alkyl-carbonyl group (e.g., acetyl, etc.), 

. (viii) a C 6 . 14 aryl-carbonyl group (e.g., benzoyl, etc.), 

(ix) aC 7 . 16 aralkyl-carbonyl group (e.g., phenylacetyl, etc.), 

(x) C^g alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycarbohyl, etc.), 

. (xi) a mono- or di-C^g alkyl-thiocarbamoyl group (e.g., methylthiocarbamoyl, dimethylthiocarbamoyl, etc.), 

(xii) an optionally halogenated C^g alkyl-sulfonyl group (e.g., methylsulfonyl, etc.), 

(xiii) a 4- to 10-membered aromatic heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, 
suJfur, oxygen atoms and the like jn addition to carbon atoms (e.g., tetrazolyl, etc.) 

- [this heterocyclic ring may have a Cg_ 14 aryl (e.g., phenyl)], 

[X=nitrogen atom] 

<1> a hydrogen atom, 

<2> a C^g alkyl group (e.g., methyl, ethyl, etc.) . 
; [this C^g alkyl group may have a C^g alkoxy-carbonyl], 
<3> a formyl, 

<4> a C^.g alkyl-carbonyl group (e.g., acetyl, propionyl, etc.), 

<5> a C^g alkoxy-carbonyl group (e.g., metboxycarbonyl, ethoxycarbonyl, etc.), 

<6> a carbamoyl group, 

<7> a mono- or di-C^ alkyl-carbamoyl group (e.g., methylcarbamoyl, dimethylcarbamoyl, etc.), 
. <8> a C^g alkyl-sulfonyl group (e.g., methylsulfonyl), 

[X=sulfur atom] 

<1> a C^g alkyl group (e.g., methyl, ethyl, etc.), 

<2> a mono- or di-C^g alkyl-carbamoyl group (e.g., methylcarbamoyl, dimethylcarbamoyl), 

[X=bond] " 

<1> a hydrogen atom, 

<2> a C^g alkyl group (e.g. methyl), 
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<3> a halogen atom (e.g., chlorine atom). 

[0113] An "optionally substituted hydrocarbon group" represented by R 6 and R 7 may be one similar to an "optionally 
substituted hydrocarbon group" exemplified as a substituent on Ring A, and a C^g alkyl group (e.g., methyl, ethyl, etc.) 
is preferred, with a methyl group being preferred especially. 

[0114] An "optionally substituted 3- to 8-membered ring" formed by R 6 and R 7 together with the adjacent carbon 
atom may be one similar to an "optionally substituted 3- to 8-membered ring" formed by R 2 and R 3 together with the 
adjacent carbon atom described above, and among such groups an optionally substituted 3- to 8-membered homocyclic 
ring is preferred, with a C 3 . 8 cycloalkane (for example, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cy- 
clooctane) being preferred, and a 5- or 6-membered homocyclic ring such as cyclopentane and cyclohexane (especially 
cyclopentane) being preferred. 

[0115] An "optionally substituted hydrocarbon group" represented by R 8 and R^ may be one similar to an "optionally 
substituted hydrocarbon group" exemplified as a substituent on Ring A. Among such groups, those exemplified pref- 
erably are a C^g alkyl group, C^ 6 alkenyl group or C^g alkynyl group each of which may have 1 to 5 substituent(s) 
selected from (1) a halogen atom, (2) an optionally halogenated C,. 6 alkyl, (3) an optionally halogenated alkoxy, 
(4) an optionally halogenated C^ 6 alkylthio, (5) a hydroxy, (6) an amino, (7) a mono-C^g alkylamino, (8) a di-C^g 
alkylamino and the like, with C^g alkyl.group (e.g., methyl, ethyl, etc.) being preferred especially. 
[0116] Preferably, each of R 8 and R9 may for example be a hydrogen atom, C^g alkyl group (e.g., methyl, ethyl), 
with a hydrogen atom being preferred especially. 

[0117] An optionally oxidized sulfur atom represented by X is S, SO and S0 2 with S and SO being preferred. 
[0118] An "optionally substituted nitrogen atom" represented by X is one similar to an "optionally substituted nitrogen 
atom" represented by E described above, and those exemplified typically are (1) -NH-, (2) -N(C^ 6 alkyl)- (e.g:, -N 
(methyl)-, -N(ethyl)-, -N(propyl)-, -N(isopropyl)-, etc.), (3) -N(C 6 . 14 aryl)- (e.g., -N(phenyl)-, -N(2-naphthyl)-, etc.); (4) 
-N(C 7 . 16 aralkyl)- (e.g., -N(benzyl)-, -N(phenethyl)-, etc.), with -NH- and -N(methyl)- being preferred especially. 
[01 19] X is preferably a bond, O, S, SO, -NH-, -N(methyl)- and the like. 
[0120] Y is (1) an optionally substituted methylene group, or (2) a carbonyl group. 

[0121] A substituent on a methylene group may for example be a group selected from Substituent Group A described 
above, and among such groups those preferred are one or two C^g alkyl group(s) (e.g., methyl, ethyl, etc.),. hydroxy 
group(s) and the like. 

[01 22] Y is preferably ( 1 ) a methylene group which may have one or two C^g alkyl group(s) (e.g.-, methyl, ethyl, ethyl) 
or (2) a carbonyl group, with a methylene group which may have one or two methyl(s) being preferred, and a methylene 
group being especially preferred. " * 
[01 23] n is 0 or 1 , with 0 being preferred! 

[01 24] As a compound according to the invention, any one of those listed below is preferred. 
[Compound (l)-l] • • 
[0125] Compound (I) wherein: 

R 1 is a group represented by Formula: 




wherein each symbol is defined as described above, or a group represented by Formula: 
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CO-Hal 



wherein each symbol is defined as described above, each of R 2 and R 3 is a hydrogen atom or optionally substituted 
hydrocarbon group, and R 2 and R 3 may be taken together with the adjacent carbon atom to form an optionally 
substituted 3- to 8-membered ring, R 4 is a hydrogen atom, cyano group, optionally substituted hydrocarbon group, 
acyl group or optionally substituted hydroxy group, R 5 is an optionally substituted hydrocarbon group, each of R 6 
and R 7 is an optionally substituted hydrocarbon group, and R 6 and R 7 are taken together with the adjacent carbon 
atom to form an optionally substituted 3- to 8-membered ring, each of R 8 and R 9 is a hydrogen atom, X is an 
oxygen atom or optionally oxidized sulfur atom, Y is a methylene group which may have one or two C,. 6 alkyl 
groups, and n is 0 or 1 . 

[Compound (l)-ll] 

[0126] Compound (I) wherein: 

R 1 is a group represented by Formula: 




wherein each symbol is defined as described above, or a group represented by Formula: 

CO-Hal 



wherein each symbol is defined as described above, each of R 2 and R 3 is a hydrogen atom or optionally substituted 
hydrocarbon group, and R 2 and R 3 may be taken together with the adjacent carbon atom to form an optionally 
substituted 3- to 8-membered hompcyclic or heterocyclic ring, R 4 is a hydrogen atom, R s . is an optionally substituted 
hydrocarbon group, each of R 6 and R 7 is an optionally substituted hydrocarbon group, and R 6 and R 7 are taken 
together with the adjacent carbon atom to form an optionally substituted 3- to 8-membered homocyclic ring, each 
of R 8 and R 9 is a hydrogen atom, X is an oxygen atom or sulfur atom, Y is a methylene and n is 0 or 1 . 

[Compound (l)-lll] 

[0127] Compound (I) wherein R 1 is, 

aryl group which may have 1 to 3 substituent(s) selected from the following (1) to (23): 

(1) a halogen atom, k 

(2) a nitro group, , 

(3) a C^s alkyl group (e.g., methyl, isopropyl, tert-butyl and the like) 
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[this C^e alkyl group may have a substituent selected from a halogen atom, cyano, carbamoyl, C,. s alkyl- 
carbamoyl, C^g alkyl-carbonyloxy, C^. 6 alkoxy-carbonyl-C^g aikyl-carbamoyl, (5- or 6-membered heterocyclic 
ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, 
oxygen atoms and the like in addition to carbon atoms such as pyridyl))-C V6 aikyl-carbamoyl, C^g alkylsulfo- 
nylamino, C^g alkoxy-carbonyl and carboxy, etc.], 

(4) aC3. 6 cycloalkylgroup(e.g.,cyclohexyl), . 

(5) a Cg. 14 aryl group (e.g., phenyl) 

[this Cg_ 14 aryl group may have a substituent selected from amino, carboxy, C^g alkoxy-carbonyl, carbamoyl, 
mono- or di-C^g alkylcarbamoyl, formylamino, C^g alkyl-carbonylamino which may have a halogen atom or 
carboxy (e.g., acetylamino, propionylamino, trifluoroacetylamino, pivaloylamino), C 6 . 14 aryl-carbonylamino (e. 
g., benzoylamino), C^g alkoxy-carbonylamino (e.g., methoxycarbonylamino), ureido, mono- or di-C^g alky- 
lureido, C^g alkylsulfonylamino (e.g., methylsulfonylamino, etc.), (C v6 alkylKC^ alkylsulfonyl) amino (e.g., 
methyl(methylsulfonyl)amino), (C^g alkylJlC,^ alkyl-carbonyl)amino (e.g., methyl(acetyl)amino, etc.), C^g 
alkoxy-carbonyl-C^galkylaminote.g.^-ethoxycarbonyl-a-propylamino, etc.), C 6 _ 14 aralkyloxy-carbonylamino 
(e.g., benzyloxycarbonylamino), C V6 alkyl-carbonylamino-Cj.g alkyl-carbonylamino (e.g., acetylami- 
noacetylamino), C v6 alkyloxy-C^g alkyl-carbonylamino-C^g alkyl-carbopylamino (e.g., methoxyacetylami- 
noacetylamino), alkytthio-C^ alkyl-carbonylamino (e.g., methylthioacetylamino), C^g alkyl-sulfinyl-C^g 
alkyl-carbonylamino (e.g., methylsulfinylacetylamino), C^g alkyl-sulfonyl-C^g alkyl-carbonylamino (e.g., 
methylsulfonylacetyiamino), C 6 . 14 aryloxy-carbonylamino (e.g., phenoxycarbonylamino), hydroxy-C^g aikyl- 
carbamoyl (e.g., hydroxymethylcarbamoyl, hydroxyethylcarbamoyl), and may have a substituent selected es- 
pecially from amino carboxy, C^g alkoxy-carbonyl, carbamoyl, mono- or di-C^g alkylcarbamoyl, formylamino, 
C^g alkyl-carbonylamino which may have a halogen atom or carboxy (e.g., acetylamino, propionylamino, tri- 
fluoroacetylamino, pivaloylamino). C^g alkoxy-carbonylamino (e.g., methoxycarbonylamino), ureido, C^g 
alkylsulfonylamino (e.g., methylsulfonylamino), (C^g alkylHC^g alkylsulfonyl)amino (e.g., methyl(methylsul- 
fonyl)amino, etc.), (C^g alkylXC^ alkyl-carbonyl)amino (e.g., methyl(acetyl)amino, etc.), C^g alkoxy-carbo- 
nyl-C^g alkylamino (e.g., 2-ethoxycarbonyl-2-propylamino, etc.), C 6 . 14 aralkyloxy-carbonylamino (e.g., ben- 
zyloxycarbonylamino) and the like], 

(6) a C^g alkoxy group which may have a halogen atom or C v6 alkoxy-C 6 . 14 aryl (e.g., methoxy, trifluorometh- 
oxy, isopropoxy, 2-(4-methoxyphenyl)ethoxy, etc.), 

(7) a Cg_ 14 aryloxy group (e.g;, phenoxy), 

(8) a C^g alkylthio group which may have a carbamoyl (e.g., methylthio, carbamoylmethylthio), 

(9) a C^g alkylsulfinyl group which may have a carbamoyl (e.g., methylsulfinyl, carbamoylmethylsulfinyl), 

(10) a Cg. 14 arylthio group (e.g., phenylthio), 

(11) a hydroxy group, 

(12) a 4- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur, 
oxygen atoms and the like in addition to carbon atoms (e.g., pyrrolidinyl, piperidyl, isoindolinyl, furyl, thienyl, 
pyridyl, quinolyl, benzofuranyl, pyrimidinyl, tetrazolyl, imidazolidinyl, isothiazolidinyl, thiadiazolidinyl, azethinyl, 
etc.), 

[this heterocyclic group may have a substituent selected from oxo, carboxy-C^g alkyl, C^g alkyl-carbony- 
loxy-C^g alkyl, C^g alkyl, C v8 alkoxy-carbonyl-C^g alkyl, C^g alkoxy-carbonyl, carbamoyl-C^g alkyl, C^g. 
alkyl-carbamoyl-C^g alkyl, etc.], 

(13) a carboxy group, 

(14) a group represented by Formula: -CO-Hal (Hal is a halogen atom) (e.g., chloroformyl), 

(15) a C^g alkyl-carbonyl group (e.g., acetyl, etc.), 

(16) a C t . 6 alkyl-sulfonyl group (e.g., methylsulfonyl, etc.), 

(17) a C v6 alkoxy-carbonyl group (e.g., methoxycarbonyl, etc.), 

(18) a sulfamoyl group 

[this sulfamoyl group may have 1 or 2 substituent(s) selected from C^g alkyl, carbamoyl-C^g alkyl, C V g alkoxy- 
carbonyl-C^g alkyl, (5- to 7-membered heterocyclic group which may have an oxo group (e.g., 5- to 7-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and 
the like in addition to carbon atoms such as pyridyl, pyrrolidinyl hexahydroazepinyl))-C 1 . 6 alkyl; C^g alkyl- 
carbonylamino-C 6 . 14 aryl], 

(19) a group represented by Formula: -NR a R b 

[each of R a and R b is (i) a hydrogen atom, (ii) a C^g alkyl, (in) a (5- or 6-membered heterocyclic ring (e.g., 5- 
or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms 
and the like in addition to carbon atoms such as pyridylJJ-C^g aikyl, (iv) a C 1;6 alkoxy-carbonyl-C^g alkyl, (v) 
a di-C^g alkylamino-methylene-sulfamoyl-C^g alkyl, (vi) a carbamoyl-C^g alkyl, (vii) a sulfamoyl-C^g alkyl, 
(viii) a C^g alkyl-sulfonyl, (Ix) a C^g alkoxy-carbonyl, (x) a di-C v6 alkoxy-carbonyl-C 2 . 6 alkenyl, (xi) a C 6 . 14 
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aryl, (xii) a 5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 
heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon atoms such as 
pyridyl), [this 5- or 6-membered heterocyclic group may have a substituent selected from amino, C^g alkyl- 
carboxamido and C^g alkyt-sulfonylamino and the like], (xiii) an optionally halogenated C^g alkyl-carbonyl, 
(xiv) a C vs alkylthio-Cj.g alkyl-carbonyl, (xv) a C^g alkylsulfinyl-Cj.g alkyl-carbonyl, (xvi) a C v6 alkylsulfo- 
nvl - c i-6 alkyl-carbonyl, (xvii) an amino-C^g alkyl-carbonyl, (xviii) an optionally halogenated C^g alkyl-carbo- 
nyl-amino-C^g alkyl-carbonyl, (xix) a Cg. 14 aryl-carbonyl, (xx) a carboxy-C 6 . 14 aryl-carbonyl, (xxi) an optionally 
C-i-6 alkyl-esterified phosphono-C^g alkyl-Cg. 14 aryl-carbonyl, (xxii) a (5- or 6-membered heterocyclic ring (e. 
g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms such as pyrrolidinyl, pyridyl) which may have a halogen atom, 
oxo or a C^g alkoxy-carbonylj-carbonyl, (xxiii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered 
heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in 
addition to carbon atoms such as pyridyl))-C 1 . 6 alkyl-carbonyl, (xxiv) a C 6 . 14 aryl-oxy-carbonyl, (xxv) a car- 
boxy-C^g alkyl, (xxvi) a carbamoyl, (xxvii) an optionally halogenated Cj.g alkylcarbamoyl, (xxviii) a Cg_ 14 aryl- 
carbamoyi which may have a C,. 6 alkyl-carbonylamino. (xxix) a (5- or 6-membered heterocyclic ring (e.g., 5- 
or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms 
and the like in addition to carbon atoms such as pyridyl))-carbamoyl, (xxx) a C 2 . 6 alkenyl-carbonyl, (xxxi) a (5- 
or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) 
selected from nitrogen, sulfur, oxygen atoms and the like. in addition to carbon atoms such as pyrrolidinyl) 
which may have an oxo groupJ-amino-C^g alkyl-carbonyl, (xxxii) a (5- or 6-membered heterocyclic ring (e.g., 

5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen 
atoms and the like in addition to carbon atoms such as pyrrolidinyl) which may have an oxo groupXC^.g alkyl) 
amino-C^g alkyl-carbonyl, (xxxiii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic 
ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to 
carbon atoms such as pyrrolidinyl) which may have an oxo group) (C^g alkylcarbonyl) amino-C^g alkyl-car- 
bonyl, (xxxiv) a C V6 alkylthlo-C^g alkylcarbonyl (sulfur atom may be oxidized), (xxxv) an optionally halogenated 
C^q alkylsulfonyl, (xxxvi) a sulfamoyl, (xxxvii) a C^g alkylsulfamoyl and the like], 

(20) a group represented by Formula: -C(=0)NR c R d 

[each of R c and R d is (i) a hydrogen atom, (ii) a C^g alkyl, (iii) a 5- or 6-membered heterocyclic ring (e.g., 5- 
or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms 
and the like in addition to carbon atoms such as pyridyl, imidazolyl)-C 1 _ 6 alkyl, (iv) a carboxy- Chalky I, (v) a 
C^g alkoxy-carbonyl-C^g alkyl, (vi) a di-C^g alkylamino-C^.g alkyl, (vii) a carbamoyl-C^ alkyl, (viii) a C^g 
alkylcarbamoyl-C^g alkyl, (ix) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 
atoms such as pyridyl^-C^g alkylcarbamoyl-C^g alkyl, (x) a (5- or 6-membered heterocyclic ring (e.g., 5- or 

6- membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms 
and the like in addition to carbon atoms such as pyridylJJ-amino-C^g alkyl, (xi) a sulfamoyl-Cg_ 14 aryl-C^g 
alkyl, (xii) a C 6 . 14 aryl which may have C^g alkoxy, (xiii) an optionally alkyl-esterified phosphono-C^g 
alkyl-Cg_ 14 aryl, (xiv) a 4- to 10-membered heterocyclic group (e.g., 4- to 1 0-membered heterocyclic ring con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 
atoms such as azethinyl, pyrrolidinyl, piperidinyl, hexahydroazepinyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 
1-azabicyclo[2.2.2]octo-3-yl, etc.) [this 4- to 10-membered heterocyclic group may have 1 to 2 substituent(s) 
selected from a halogen atom, C^g alkyl and oxo, etc.], (xv) a C 6 . 14 aryl-carbamoyl-C^g alkyl, (xvi) a hy- 
droxy-C^g alkyl or (xvii) a (5- or 6-membered heterocyclic ring (e.g., 5- or 6-membered heterocyclic ring con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur, oxygen atoms and the like in addition to carbon 
atoms such as pyrrolidinyl, pyridyl) which may have a. oxo group)-carbamoyl-C 1 _ 6 alkyl; and R c is preferably 
a hydrogen atom], 

(21) a cyano group, 

(22) a mono- or di-C^g alkylcarbamoytthio group (e.g., dimethylcarbamoylthio), 

(23) a mono- or di-C^g alkylthiocarbamoyloxy group (e.g., dimethylthiocarbamoyloxy); 

(ii) a 4- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms which may contain 1 to 3 substituent(s) selected from the following (!) 
to (8): 

(1) a halogen atom, 

(2) a C^g alkyl group [this alkyl may have a substituent selected from carboxy, C^g alkoxy, C^g alkoxy-carb- 
. onyl, mono-C^ alkyl-amino, di-C^g alkyl-amino, carbamoyl, C^g alkyl-carbamoyl which may have a hydroxy, 
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4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms which may have oxo, (4- to 1 0-membered heterocyclic ring con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)- 
carbamoyl, carbamoyl-^ _ 6 alkyl-carbamoyl], 

(3) a C^e alkoxy group, 

(4) a Cg_ 14 aryl group, 

(5) a C 7 . 16 aralkyl group [this C 7 , 16 aralkyl group may have a substituent selected from carboxy, C^ 6 alkoxy. 
carbonyl, carbamoyl, C^g alkyl-carbamoyl which may have hydroxy, (4- to 10-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)- 
carbamoyl], 

(6) a 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms [this 4- to 10-membered heterocyclic group may have a substituent 
selected from a Cj.g alky!, C^g alkoxy-carbonyl, carbamoyl, oxo, 4- to 10-membered heterocyclic group con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms], 

(7) an oxo group, 

(8) an oxide group; 

(iii) a C 3 . 6 cycloalkyl group; or, . 

(iv) a group represented by Formula: -L'-R 1a ' (U is methylene, carbonyl or an optionally substituted nitrogen atom, 
R 1a ' is (1) a hydrogen atom, (2) a C 6 . 14 aryl group which may have 1 to 5 substituent(s) selected from a C,_ 6 alkyl 
and C V6 alkoxy, (3) a hydroxy group which may be substituted by a C^ 6 alkyl group, (4) a C U6 alkyl-amino group 
which may be substituted by a 4- to 10-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, oxygen and sulfur atoms in addition to carbon atoms, (6) a Cg. 14 aryl-amino group or (7) a (4- to 1 0-mem- 
bered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition 
to carbon atoms)-amino group), 

each of R 2 and R 3 is (1 ) a hydrogen atom, (2) a Cj.g alkyl group which may be substituted by <1 > a halogen atom, 
<2> an optionally substituted hydroxy group (for example, a hydroxy group which may be substituted by a substit- 
uent selected from a C^g alkyl, C t . 6 alkyl-carbonyl, C^g alkylsulfonyl and C 7 . 16 aralkyl), <3> an optionally substi- 
tuted amino group (for example, an amino group which may be substituted by 1 or 2 C^g alkyl, C^g alkyl-carbonyl 
and Cg_ 14 aryl-carbonyl, etc.), <4> an optionally substituted 4- to 10-membered heterocyclic group (for example, 
a 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, oxygen, sulfur 
atoms and the like in addition to carbon atoms which may have an oxo group (e.g., phthalimido, imidazoiinyl, 
piperidinyl, pyrrolidinyl)), <5> an optionally substituted thio group (for example, a thio group which may have a 
C^g altyO. <6> a alkyl-sulfinyl group or <7> a C^g alkyl-sulfonyl group, or (3) a C^g alkoxy-carbonyl group, 

R 2 and R 3 may be taken together with the adjacent carbon atom to form a G^.g cycloalkane, 

R 4 is (i) a hydrogen atom, (iij a cyano group, (iii) a C^g alkyl group [this C^g alkyl group may have a substituent 
selected from (1) a halogen atom, (2) a cyano group, (3) a C^g alkoxy group, (4) a hydroxy group, (5) an amino group, 
(6) a mono-C^g alkylamino group, (7) a di-C^g alkylamino group, (8) a tri-C^g alkylammonium group, (8) a 4- to 
10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms which may have an oxo, (9) a Cg_ 14 arylthio, (1 0) an ureido, (1 1 ) a carboxy, (1 2) a carbamoyl, 
(13) a C^g alkoxy-carbonyl, (14) a mono-C^g alkyl-carbamoyl, (15) aformylamino and (16) a alkyl-carboxamido]! 
(iv) a C 2 . 6 alkenyl group or (v) a formyl group; 

X is a bond, oxygen atom, optionally oxidized sulfur atom, -NH- or -N(methyl)-, 

R s is, . 

when X is a bond, then (i) a hydrogen atom, (ii) a C^g alkyl group or (iii) a halogen atom, 
when X is an oxygen atom, then (i) a hydrogen atom, (ii) a C^g alkyl group [this C v6 alkyl group may have a 
substituent selected from (1 ) a halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a carbamoyl, 
(6) a C^g alkoxy-carbonyl, (7) a mono-C v6 alkyl-carbamoyl, (8) a di-C^g alkyl-carbamoyl, (9) a 4- to 10-membered 
heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to 
carbon atoms], (iii) a C 2 . 6 alkenyl group [this C 2 . 6 alkenyl group may have a Cg_ 14 aryl], (iv) a C 2 . 6 alkynyl group, (v) a 
C^g cycloalkyl group, (vi) a C 7 . 16 aralkyl group, (vii) a C^g alkyl-carbonyl group, (viii) a C 6 . 14 aryl-carbonyl group, (ix) 
a alkoxy-carbonyl group, (x) a mono- or di-C lH g alkyl-thiocarbamoyl group, (xi) an optionally halogenated C^g 
alkyl-sulfonyl group or (xii) a 4- to 10-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this heterocyclic group may have a Cg_ 14 aryl], 

when X is an optionally oxidized sulfur, then (i) a C^g alkyl group or (ii) a mono- or di-C^g alkyl-carbamoyl group, 
when X is -NH- or -N(methyl)-, then (i) a hydrogen atom, (ii) a C V6 alkyl group [this alkyl group may have a 
C^g alkoxy-carbonyll, (iii) formyl, (iv) a C^ alkyl-carbonyl group, (v) a C r . 6 alkoxy-carbonyl group, (vi) a carbamoyl 
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group, (vii) a mono- or di-C^g alkyl -carbamoyl group or (viii) a C^g alkyl-sulfonyl group, 
each of R 6 and R 7 is a hydrogen atom or C^g alkyl group, 

R 6 and R 7 may be taken together with the adjacent carbon atom to form a C3. 8 cycloalkane, 
Each of R 8 and R 9 is a hydrogen atom or a C^g alkyl group, 

Y is <1 > a methylene group which may have 1 or 2 C^g alkyl or hydroxy group or <2> a carbonyl group, 
n is 0 or 1 . 

[Compound (l)-IV] 

[0128] Compound (I) wherein R 1 is, 

(0 a c 6-u ar y' 9 rou P which may have 1 to 3 substituent(s) selected from the following (1) to (20): 

(1) a halogen atom, 

(2) a nitro group, 

. (3) a C,^ alkyl group [this C^ 6 alkyl group may have a substituent selected from a halogen atom, cyano, 
carbamoyl, C^g alkyl-carbamoyl, C^g alkyl-carbonyloxy, C^g alkoxy-carbonyl^.g alkyl-carbamoyl, (5- or 
6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms 
in addition to carbon atomsJ-C^g alkyl-carbamoyl, C^g alkylsulfonylamino, C^g alkoxy-carbonyl and carboxy], 

(4) a C^g cycloalkyl group, 

(5) a Cg. u aryl group 

[this C 6 . 14 aryl group may have a substituent selected from amino, optionally halogenated C^g alkyl-carbon- 
ylamino. ureido, C^g alkylsulfonylamino, (C^g alkylXCj.g alkylsulfonyl) amino, C^g alkoxy-carbonyl-C^g 
alkylamino], 

(6) a C^g alkoxy group which may have a halogen atom or C^g alkoxy-C 6 . 14 aryl, 

(7) aCg. 14 aryloxygroup, 

(8) a C^g alkylthio group, 

(9) a C^g alkylsulfinyl group, 

(10) a Cg. 14 arylthio group, 

(11) a hydroxy group, 

(12) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms [this heterocyclic group may have a substituent selected from oxo, carboxy-C^ alkyl, C^g 
alkyl-carbonyloxy-C^g alkyl, C^g alkoxy-carbonyl-C^g alkyl, C^g alkyl-carbamoyl-C^g alkyl], 

(13) a carboxy group, 

(14) a group represented by Formula: -CO-Hal (Hal is a halogen atom), . 

(15) a C^g alkyl-carbonyl group, ' 

(16) a C^g alkyl-sulfonyl group, 

(17) a C^g alkoxy-carbonyl group, 

(18) a sulfamoyl group [this sulfamoyl group may have a substituent selected from a C^g alkyl, carbamoyl-^ _ 6 
alkyl, (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atomsJ-C^ 6 alkyl], 

(19) a group represented by Formula: NR a R b [each of R a and R b is (i) a hydrogen atom, (ii) a C v6 alkyl, (iii) 
a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atomsJ-C^g alkyl, (iv) a C^ alkoxy-carbonyl-C^ alkyl, (v) a di-Cj.g alkylamino- 
methylene-sulfamoyl-C^g alkyl, (vi) a carbamoyl-C^g alkyl, (vii) a sulfamoyl-C^g alkyl, (viii) a C^g alkyl-sul- 
fonyl, (ix) a C^g alkoxy-carbonyl, (x) a di-C^g alkoxy-carbonyl-C 2 . 6 alkenyl, (xi) a C 6 . 14 aryl, (xii) a 5- or 6-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms [this 5- or 6-membered heterocyclic group may have a substituent selected from 
amino, C v6 alkyl-carboxamido and C^ alkyl-sulfonylamino], (xiii) an optionally halogenated C^g alkyl-carb- 
onyl, (xiv) a C^g alkylthio-C^g alkyl-carbonyl, (xv) a C^g alkylsulfinyl-C^g alkyl-carbonyl, (xvi) a C^g alkylsul- 
fonyl-C^g alkyl-carbonyl, (xvii) an amino-C^g alkyl-carbonyl, (xviii) an optionally halogenated C^g alkyl-carb- 
onyl-amino-C^g alkyl-carbonyl, (xix) a C 6 . 14 aryl-carbonyl, (xx) a carboxy-C 

6-14 3ryl -carbonyl, (xxi) an option- 
ally C^g alkyl-esterified phosphono-C^g alkyl-C 6 _ 14 aryl-carbonyl, (xxii) a 5- or 6-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms, 
(xxiii) a (5- or 6-membered heterocyclic- ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms which may have a C^g alkoxy-carbonyl)-C v6 alkyl-carbonyl, (xxiv) 
a C 6 . 14 aryloxy-carbonyl, (xxv) a carboxy-C^g alkyl or (xxvi) a carbamoyl], 

(20) a group represented by Formula: -C(=0)NR c R d [each of R c and R d is (i) a hydrogen atom, (ii) a C^g alkyl, 
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(iii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atomsJ-C^g alkyl, (iv) a carboxy-C^g alkyl, (v) a C^.g alkoxy-carbonyl-C^.g 
alkyl, (vi) a di-C^.g alkylamino-C^.g alkyl, (vii) a carbamoyl-C v6 alkyl, (viii) a C^ alkylcarbamoyl-C^g alkyl, 
(ix) a (5- or 6-membered heterocyclic group containing i to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atomsJ-C^ alkyl-carbamoyl-C^g alkyl, (x) a (5- or 6-membered heterocyclic group containing 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atomsJ-amino-C^g alkyl, . 
(xi) a sulfamoyl-Cg_ 14 aryl-Cj.g alkyl, (xii) a C 6 . u aryl which may have a C^g alkoxy, (xiii) a C^g alkyl-C 6 . 14 
aryl which may have an optionally C^g alkyl-esterified phosphono group, (xiv) a 4- to 10-membered hetero- 
cyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to 
carbon atoms [this heterocyclic group may have 1 or 2 substituent(s) selected from a halogen atom, C v6 alkyl 
and oxo] or (xv) a Cg_ 14 aryl-carbamoyl-C^g alkyl; 

(ii) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms which may contain 1 to 3 substitueht(s) selected from the following (1) 
to (8): 

(1) a halogen atom, 

(2) a C v6 alkyl group [this alkyl may have a substituent selected from carboxy, C r . 6 alkoxy, C v6 alkoxy-carb- 
onyl, mono-C^g alkyl-amino, di-C^g alkyl-amino, carbamoyl, Cj.g alkyl-carbamoyl which may have a hydroxy, 

- 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms which may. have oxo, (4- to 10-rhembered heterocyclic ring con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)- 
carbamoy I, carbamoyl -C^g aiky I -carbamoyl], 

(3) a C^g alkoxy group, 

(4) a Cg_ 14 aryl group, 

(5) a C 7 . 16 aralkyl group [this C 7 ; 16 aralkyl group may have a substituent selected from carboxy, C^g alkoxy- 
carbonyl, carbamoyl, C^.g alkyl-carbamoyl which may have a hydroxy, (4- to 10-membered heterocyclic ring 
containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)- 
carbamoyl], ... 

(6) a 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms [this 4- to 1 0-membered heterocyclic group may have a substituent 
selected from a C^ alkyl, C^g alkoxy-carbonyl, carbamoyl, oxo, 4- to 10-membered heterocyclic group con- 
taining 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms], . 

(7) an oxo group, 

(8) an oxide group; 

(iii) a C 3 . 6 cycloalkyl group; or, 

(iv) a group represented by Formula: L'-R 18 ' (!_' is methylene, carbonyl or an optionally substituted nitrogen atom, 
R 1a ' is (1) a hydrogen atom, (2) a Cg_ 14 aryl group which may have 1 to 5 substituent(s) selected from a C^g alkyl 
and C^g alkoxy, (3) a hydroxy group which may be substituted by a C u6 alkyl group, (4) a C^g alkyl-amino group 
which may be substituted by a 4- to 1 0-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from 
nitrogen, oxygen and sulfur atoms in addition to carbon atoms, (6) a C 6 . 14 aryl-amino group or (7) a (4- to 10-mem- 
bered heterocyclic ring containing i to 3 heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition 
to carbon atoms)-amino group), 

each of R 2 and R 3 is (1 ) a hydrogen atom, (2) an optionally halogenated C^g alkyl group or (3) a C^g alkoxy- 
carbonyl group, 

R 2 and R 3 may be taken together with the adjacent carbon atom to form a C 3 . 8 cycloalkane, 

R 4 is (i) a hydrogen atom, (ii) a alkyl group [this C^g alkyl group may have a substituent selected from 
(1) a halogen atom, (2) a cyano group, (3) a C 1-6 alkoxy group, (4) a hydroxy group, (5) an amino group, (6) a 
mono-C^g alkylamino group, (7) a di-C^g alkylarhino group, (8) a tri-C^g alkylammonium group, (8) a 4- to 1 0-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in ad- 
dition to carbon atoms which may have an oxo, (9) a C 6 ; 14 arylthio, (10) an ureido, (11) a carboxy, (12) a carbamoyl, 
(13) a C^g alkoxy-carbonyl, (1 4) a mono-C^g alkyl-carbamoyl, (15) a formylamino, (16) a C v6 alkyl-carboxamido] 
or (iii) a C 2 . 6 alkenyl group; 

X is a bond, oxygen atom, sulfur atom, -NH- or -N(methyl)-, 

R 5 is, 

when X is a bond, then (i) a hydrogen atom, (ii) a C^g alkyl group or (iii) a halogen atom, 

when X is an oxygen atom, then (i) a hydrogen atom, (ii) a C^.g alkyl group [this C^g alkyl group may have 
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a substituent selected from (1) a halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a 
carbamoyl, (6) a C^g alkoxy-carbonyl, (7) a mono-Cj.g alkyl-carbamoyl, (8) a di-C v6 alkyl-carbamoyl, (9) a 4- to 
1 O-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms 
in addition to carbon atoms], (iii) a C 2 . 6 alkenyl group [this C 2 . 6 alkenyi group may have a C 6 . u aryl.], (iv) a C 2 . 6 
5 alkynyl group, (v) a C 3 . 6 cycloalkyl group, (vi) a C 7 . 16 aralkyl group, (vii) a C^g alkyl-carbonyl group, (viii) a C 6 . 14 

aryl-carbonyl group, (ix) a Cj.g alkoxy-carbonyl group, (x) a mono- or di-C^g alkyl-thiocarbamoyl group, (xi) an 
optionally halogenated C^g atkyl-sulfonyl group or (xii) a 4- to 10-membered heterocyclic group containing 1 to 4 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this heterocyclic group 
may'have a Cg_ u aryl], 

10 when X is a sulfur atom, then (i) a C } , s alkyl group or (ii) a mono- or di-C^g alkyl-carbamoyl group, 

when X is -NH- or. -N(methyl)-, then (i) a hydrogen atom, (ii) a C^g alkyl group [this alkyl group may 
have a C,. 6 alkoxy-carbonyl], (iii) formyl, (iv) a C^g alkyl-carbonyl group, (v) a C^. 6 alkoxy-carbonyl group, (vi) a 
carbamoyl group, (vii) a mono- or di-C^g alkyl-carbamoyl group or (viii) a C^g alkyl-sulfonyl group, 
each of R 6 and R 7 is a hydrogen atom or C^g alkyl group, 
15 r6 and.R 7 may be taken together with the adjacent carbon atom to form a C 3 . 8 cycloalkane, 

each of R 8 and R 9 is a hydrogen atom or a C^g alkyl group, 
Y is (1) a methylene group which may have a hydroxy group or (2) a carbonyl group, 
n is 0 or 1. 

20 [Compound (l)-VJ 

[0129] Compounds produced in Examples 1 to 588 or salts thereof. 

[Compound (l)-VI] 

25 

[0130] Compounds produced in Examples 1 to 438 or salts thereof. 
[Compound (l)-Vll) 
30 [0131] 

(i) 2-(Methy!sulfinyl)-N-[3-(3,4 1 8,^ 
acetamide, 

(ii) N-(methylsulfonyl)-N-[3-(3,4,8,9-tetrah 

35 methanesulfonamide, (iii) N-[2-(4-pyridinyl)ethyl]-3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2 < 3-h] 

isoquinolin-1 -yl)benzamide, (iv) N-(2-amino-2rOxoethyl)-3-{3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro 
[2,3-h]isoquinolin-1-yl)benzamide, (v) N-methyl-3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2 t 3-h] 
isoquinolin-1 -yl)benzamide, (vi) N-ethyl-S-JS^.S^-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-hJisoquino- 
lin-1-yl)benzamide, (vii) N-P'^S^.S.g-tetrahydro-e-methoxy-S.S.a.S-tetramethylfurop.S-hlisoquinolin-l-yOll .1*- 

40 biphenyl]-3-yl]acetamide, (viii) N-(2-amino-1 ,1 -dimethyl-2-oxoethyl)-3-(3,4 l 8,9-tetrahydro-6-methoxy-3,3,8,8-te- 

tramethylfuro[2,3-h]isoquinolin-1 -yl)benzamide, (ix) 3-(6-ethoxy-3,4,8,9-tetrahydro-3,3,8 t 8-tetramethylfuro[2,3-h] 
isoquinolin-1 -yl)-N-methylbenzamide, (x) N-^-amino^-oxoethyll-S-je-ethoxy-S^.S.g-tetrahydro-S.S.S.S-tetrame- 
thylfuro[2,3-h]isoquinolin-1-yl)benzamide, (xi) N-(2-amino-1 ,1-dimethyl-2-oxoethyl)-3-(6-ethoxy-3,4,8,9-tetrahy- 
dro-S.S.S.S-tetramethylfurop.S-hlisoquinolin-l-ylJbenzamide, (xii) N-[3-(6-ethoxy-3,4,8,9-tetrahydro-3,3,8,8-te- 

45 tramethylfuro[2,3-h]isoquinolin-1-yl)phenyl]methanesulfonamide, (xiii) N-(hydroxymethyl)-3-(3,4,8,9-tetrahydro- 

e-methoxy-S.S^.S-tetramethylfurop.S-hlisoquinolin-l-ylJbenzamide or its salts. 

- [Compound (l)-VIII] 

so [0132] 

(i) 2-(Methylsulfinyl)-N-[3-(3,4,8^^ 
acetamide, 

(ii) N-(methylsulfonyl)-N-[3-(3,4,8,9-tetrah 

55 . methanesulfonamide, (iii) N-[2-(4-pyridinyl)ethyl]-3-(3,4,8,9-tetrahydro-6-methoxy-3 > 3,8,8-tetramethylfuro[2,3-h] 
isoquinolin-1 -yl)benzamide, (iv) N-(2-amino-2-oxoethyl)-3-(3,4,8 > 9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro 
[2,3-h]isoquinolin-1-yl)benzamide, (vJN-methyl-S-JS^.S^-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop^-h] 
isoquinolin-1 -yl)benzamide, (vi) N-ethyl-S-tS^.S.g-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-hlisoquino- 
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lin-1-yl)benzamide, (vii). N-[3'-(3,4,8,9-tetrahydro-6-methoxy-3,3^ 
biphenyl]-3-yl]acetamide or its salts. 

[0133] A compound having a partial structure represented by Formula: 




(AH) 



wherein — is a single bond or double bond employed in a pharmaceutical composition according to the invention is 
typically a compound represented by Formula: 




(i-D 



wherein each of Ring A, Ring B and Ring C may have a substituent similar to that described above, more typically a 
compound represented by Formula: 




wherein is a single bond or double bond and other symbols are defined as descried above. 

[0134] When — is a single bond, then N may have a hydrogen atom or a substituent described above. 

[0135] As Compound (A-1), (1-1) or (P-1) according to the invention, a compound produced in any of Examples 1 to 

588 and Reference Example 10 to 12, 112, 134, 135, 138 and 139 is specifically employed. 

[0136] A process for producing Compound (I) or (!'). according to the invention is described below. It should be un-. 
derstood that Compound (la), (lb) and (Ic) are encompassed in Compound (I). 

[0137] Compound (I) and (P) according to the invention can be obtained for example by the methods represented 
by Schemes 1 to 17 shown below or analogous methods. 

[0138] Compounds (A), (A-1), (1-1) and (l'-1) can be produced also in accordance with the production methods de- " 
scribed below. . 

[0139] Unless otherwise specified, each symbol in a compound shown in a formula in the following schemes is 
defined as described above. In the schemes, Compounds (IP) to '(LIP), (Llll) to (LXII) and (LXIIP) to (LXIX') encompass 
their respective salt forms, and such a salt may for example be one similar to a salt of Compound (I) or (P). 
[0140] Compounds (IP), (IIP), (VP)/(Vlb'), (VIP), (Vila'), (IX'), (XI'), (XIP), (XIII'), (XVIII'). (XVIIta'), (XX'), (XXP), (XXVIP), 
(XXIX 1 ), (XXXP), (XXXIIP), (XXXIIIa'), (XXXVII'), (XXXVIII 1 ), (XL'), (XLP), (XLVIP), (L'), (LP), (Llll), (LVI), (LVIII), (LXIIP), 
(LXV) and (LXVIP) may readily be available commercially, or may be produced by a method known per se or an 
analogous method. 

[0141] Solvent referred to as general names employed in the following reactions are, unless otherwise specified, 
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alcohol including methanol, ethanol, 1-propanol, 2-propanol and tert-butyl alcohol, etc., ether including diethyl ether, 
diisopropyl ether, diphenyl ether, tetrahydrofuran, 1,4-dioxane and 1 ,2-dimethoxyethane, etc., hydrocarbon including 
benzene, toluene, cyclohexane and hexane, etc., amide including N,N-dimethylformamide, N,N-dimethylacetamide 
and hexamethylphosphoric triamide, etc., halogenated hydrocarbon including dichloromethane, chloroform, carbon 
5 tetrachloride and 1 ,2-dichloroethane, etc., nitrile including acetonitrile and propionitrile, etc., ketone including acetone 
and ethyl methyl ketone, etc., organic acid including formic acid, acetic acid, propionic acid, trifluoroacetic acid and 
methanesutfonic acid, etc., aromatic amine including pyridine, 2,6-lutidine and quinoline, etc., sulfoxide including dime- 
thyl sulfoxide, etc. f 

[0142] Bases referred to as general names employed in the following reactions are, unless otherwise specified, 
10 inorganic base including sodium hydroxide, potassium hydroxide, lithium hydroxide and barium hydroxide, etc., basic 
salt including sodium carbonate, potassium carbonate, cesium carbonate, sodium hydrogen carbonate, sodium acetate 
and ammonium acetate, etc. , aromatic amin e including pyridine and lutidine, etc., tertiary amine including triethylamine, 
tripropylamine, tributylamine, N-ethyldiisopropylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N- 
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine and N-methylmorpholine, etc., alkaline metal hydride includ- 
es ing sodium hydride and potassium hydride, etc.,. metal amide including sodium amide, lithium diisopropylamide and 
lithium hexamethyldisiiazide, etc., alkyl metal including butyllithium and tert-butyllithium, etc., aryl metal including phe- 
nyllithium, etc., metal alkoxide including sodium methoxide, sodium ethoxide, sodium tert-butoxide and potassium tert- 
butoxide, etc. 

[0143] While a product can be used as a reaction solution or a crude material in the next.reaction, it can be isolated 
20 from the reaction mixture according to a standard method, and can readily be purified by an ordinary separation pro- 
cedure (e.g., recrystallization, distillation, chromatography, etc.). 
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Scheme 1 




W (0 (Y » CH 2 , CH(OH), n = 0) . . . (I 1 ) (Y « CH 2 , n - 0) 



[0144] Compound (IV) can be produced by reacting Compound (II 1 ) and Compound (III') wherein R 16 and R 17 are 
optionally substituted hydrocarbon groups which form a part of R 7 , and may be those similar to R 7 , and when R 16 forms 
a homocyclic ring with R 6 then it may have a substituent similar to a substituent which may be possessed by a "3- to 
8-membered homocyclic ring" and W is a leaving group, if desired in the presence of a base. 
[0145] Said "leaving group" may for example be a hydroxy, halogen atom (for example, fluorine, chlorine, bromine, 
iodine, etc.), optionally halogenated C^g alkylsulfonyloxy (for example, methanesulfonyloxy, ethanesulfonyloxy, trichlo - 
romethanesulfonyloxy, etc.), optionally substituted C 6 . 10 arylsulfonyloxy and the like. An "optionally substituted C 6 . 10 
arylsulfonyloxy" may for example, a C 6 . 10 arylsulfonyloxy (e.g., phenylsulfonyloxy, naphthylsulfonyloxy, etc.) which may 
have 1 to 3 substituent(s) selected from a alkyl (e.g. methyl, ethyl, etc.), C 1-e alkoxy (e.g., methoxy, ethoxy, etc.). 
and nitro, and those exemplified typically are phenylsulfonyloxy, m-nitrophenylsulfonyloxy, p-toluenesulfonyloxy and 
the like. 

[0146] The amount of Compound (III 1 ) employed is about 1 to about 5 moles, preferably about 1 to about 2 moles 
per mole of Compound (If). 
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[01 47] Said "base" may for example be an inorganic base, basic salt, aromatic amine, tertiary amine, metal hydride, 
metal amide and metal alkoxide, etc. The amount of a base employed is about 1 to about 5 moles, preferably about 1 
to about 2 moles per mole of Compound (II*). 

[0148] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
5 is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 

ether, hydrocarbon, amide, halogenated hydrocarbon, nitrile, ketone and sulfoxide as well as a mixture thereof. 

[0149] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 

The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 

[0150] In addition to the reaction described above, Mitsunobu reaction (Synthesis, 1981, p1-27) can also be em- 
10 ployed. ■ 

[0151] Said reaction allows Compound (IP) arid Compound (IIP) wherein W is OH to react with each other in the 

presence of an azodicarboxylate (e.g., diethylazodicarboxylate, etc.) and a phosphine (e.g., triphenylphosphine, trib- 

utylphosphine, etc.). 

[0152] The amount of Compound (IIP) wherein W is OH is about 1 to about 5 moles, preferably about 1 to about 2 
is moles per mole of Compound (IT). 

[01 53] The amount of each of said "azodicarboxylate" and "phosphine" employed is about 1 to about 5 moles, pref- 
erably about 1 to about 2 moles per mole of Compound (IP). 

[01 54] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether, 

20 hydrocarbon, amide, halogenated hydrocarbon, nitrile, ketone and sulfoxide as well as a mixture thereof. 

[0155] The reaction time is usually about 5 minutes to about 48 hours, preferably about 1 0 minutes to about 24 hours. 

The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 100 °C. 

[0156] Compound (V) is produced by subjecting Compound (IV) to a Claisen rearrangement. 

[0157] This reaction is conducted advantageously without using a solvent or with using a solvent which is inert to 

25 the reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example 
be a solvent such as an.alcohol, hydrocarbon, organic acid, ether, aniline (e.g., N.N-dimethylaniline, N,N-diethylaniline, 
etc.), phenol (e.g., 2,6-drmethylphenol, etc.) and halogenated hydrocarbon as well as a mixture thereof. 
[0158] This reaction may be conducted also using an acid catalyst if desired. Such an acid catalyst may be a Lewis 
acid such as aluminum chloride and boron tribromide, etc. The amount of an acid catalyst, for example, when using a 

30 Lewis acid, is about 0.1 to about 20 moles, preferably about 0.1 to about 5 moles per mole of Compound (IV). The 
reaction time is usually about 30 minutes to about 24 hours, preferably about 1 hour to about 6 hours. The reaction 
temperature is usuallyabout -70 to about 300 °C, preferably about 150 to about 250 °C. 

[0159] Compound (VP) can be produced by subjecting Compound (V) to a ring closure reaction in the presence of 
a protonic acid, Lewis acid or iodine. Such a protonic acid may for example be mineral acid such as hydrochloric acid, 
35 hydrobromic acid, sulfuric acid, etc., sulfonic acid such as methanesulfonic acid, trifluoromethanesulfonic acid, fluor- 
osulfonic acid. Such a Lewis acid may for example be aluminum chloride, aluminum bromide, titanium (IV) chloride, 
tin (IV) chloride, zinc chloride, boron trichloride, boron tribromide and boron trifluoride, etc. While a protonic acid or 
Lewis acid is employed usually each alone, the both may be combined if necessary. When a protonic acid is employed, 
it is used in an amount of about 1 to about 200 moles, preferably about 1 to about 100 moles per mole of Compound 
(V). When a Lewis acid is employed, it is used in an amount of about 1 to about 5 moles, preferably about 1 to about 
3 moles per mole of Compound (V). When iodine is employed, it is used in an amount of about 0.05 to about 1 moles, 
preferably about 0.1 to about 0.5 moles per mole of Compound (V). 

[01 60] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether, 

*5 ' hydrocarbon, amide, halogenated hydrocarbon, nitrile, ketone and sulfoxide as well as a mixture thereof. 

[0161] The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 120 °C. The 
reaction time is usually about 5 minutes to about 24 hours, preferably about 1 0 minutes to about 5 hours. 
[01 62] Compound (VIII') is produced by reacting Compound (VP) with Compound (VIP) wherein R 18 is a hydrocarbon 
group and hal is a halogen, if desired in the presence of a base. 

so [0163] Said "hydrocarbon group" may for example be a linear or cyclic hydrocarbon group (e.g., C^. 6 alkyl (for ex- 
ample, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.), C 3 . 6 cycloalkyl (for ex- 
ample,, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.), C^ aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 
biphenylyl, 2-anthryl, etc.), etc.) and the like. 

[0164] The amount of Compound (VIP) is about 1 to about 5 moles, preferably about i to about 2 moles per mole of 
55 Compound (VP). 

[0165] Said "base" may for example be an inorganic base, basic salt, aromatic amine, tertiary amine, alkaline metal 
hydride, alkyl metal, aryl metal, metal amide, metal alkoxide and the like. The amount of such a base employed is 
about 1 to about 5 moles, preferably about 1 to about 2 moles per mole of Compound (VP). 
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[01 66] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon, amide, halogenated hydrocarbon, nitrile, sulfoxide, water as well as a mixture thereof. 
[0167] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
5 The reaction temperature is usually about -100 to about 200 °C, preferably about -80 to about 150 °C. 

[0168] Compound (VI IP) is produced by reacting Compound •(VP) with Compound (Vila') wherein R 19 is an optionally 
substituted hydrocarbon group, if desired in the presence of a base. 

[0169] Said "hydrocarbon group" may for example be a linear or cyclic hydrocarbon group (e.g., C v6 alkyl (for ex- 
ample, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.), C 3 . 6 cycloalkyl (for ex- 
10 ample, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc!), Cg^ aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 
biphenylyl, 2-anthryl), C 7 . 16 aralkyl (for example, benzyl, 1-naphthylmethyl)) and the like. 

[0170] A "substituent" on said "optionally substituted hydrocarbon group" may for example be a halogen atom (e.g., 
fluorine, chlorine, bromine, iodine, etc.) and an optionally halogenated C,. 6 alkyl, etc. 

[01 71 ] The amount of Compound (Vila') is about 1 to about 3 moles, preferably about 1 to about t .5 moles per mole 
1$ of Compound (VP). 

[01 72] Said "base" may for example be an inorganic base, basic salt, aromatic amine, tertiary amine, metal hydride, 
alkyl metal, aryl metal, metal amide, metal alkoxide and the like. The amount of such a base employed is about 1 to 
about 5 moles, preferably about 1 to about 2 moles per mole of Compound (VP). 

[01 73] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
20 is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as alcohol, ether, 

hydrocarbon, amide, halogenated hydrocarbon, nitrile, sulfoxide, water as well as mixture thereof. 

[0174] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 

The reaction temperature is usually about -100 to about 200 °C, preferably about -80 to about 150 °C. 

[01 75] Compound (X 1 ) wherein Z is an optionally substituted hydroxy group or halogen can be produced by reacting 
25 Compound (VP) and Compound (IX') wherein M is a metal provided that a salt is included when M is polyvalent, followed 

if necessary by an acylation or halogenation. 

[01 76] Z representing said "optionally substituted hydroxy group" may for example be hydroxy, optionally halogenated 
C-,.5 alkylcarbonyloxy (e.g., acetyloxy, trifluoroacetyloxy, propionyloxy, etc.), optionally halogenated C^g alkylsulfony- 
loxy (e.g., methanesulfonyloxy, trifluoromethanesulfonyloxy, ethanesulfonyloxy, etc.), optionally substituted Cg. 10 aryl- 
30 sulfonyloxy and the like. An "optionally substituted C 6 . 10 arylsulfonyloxy" may for example, a C 6 . 10 arylsulfonyloxy (e. 
g., phenylsulfonyloxy, naphthylsulfonyloxyi etc.) which may have 1 to 3 substituent(s) selected from a halogen, C.,. 6 
alkyl, C^g alkoxy and nitro, and those exemplified typically are phenylsulfonyloxy, p-chlorophenylsulfonyloxy, m-nitro- 
phenylsulfonyloxy, p-toluenesulfonyloxy and the like. 

[0177] Said "metal" may for example be a magnesium halide (e.g., magnesium bromide, magnesium chloride, etc.), 
35 lithium and the like. 

[0178] The amount of Compound (IX') is about 1 to about 3 moles, preferably about 1 to about 1 .5 moles per mole 
of Compound (VP). 

[0179] This reaction may employ additives if desired. 

[0180] Said "additives" may for example be cerium (III) chloride, copper (I) iodide and the like. The amount of an 
^0 additive employed is usually about 0. 1 to about 5 moles, preferably about 0. 1 to about 2 moies per mole of Compound 
(VI'). 

[01 81 ] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether and 
hydrocarbon, as well as a mixture thereof. 
45 [0182] The reaction time is usually about 10 minutes to about 48 hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually about -100 to about 150°C, preferably about -80 to about 100 °C. 
[0183] A resultant alcohol form is subjected to an acylation if necessary. 

[0184] Compound (X') wherein Z is a hydroxy group and an acylating agent are reacted if desired in the presence 
of a base or acid. 

50 [0185] Said "acylating agent" may for example be a corresponding carboxylic acid or a reactive derivative thereof 
(for example, acid halide, acid anhydride, ester, etc.), etc. Such an acylating agent is employed in an amount of about 
1 to about 5 moles, preferably about 1 to about 2 moles per mole of Compound (X'). 

[0186] This reaction is conducted^ advantageously without using a solvent or with using a solvent which is inert to 
the reaction. While such a solvent is not limited particularly, as long as the reaction is proceeded, it may for example 
55 be a solvent such as an ether, hydrocarbon, amide, halogenated hydrocarbon, nitrile, ketone, sulfoxide, aromatic amine 
and water as well as a mixture thereof. . 

[01 87] A base employed if desired may for example be an inorganic base, basic salt, aromatic amine, tertiary amine 
and the like. 
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[0188] An acid employed if desired may for example be methanesulfonic acid, p-toluenesulfonic acid, camphorsul- 
fonic acid and the like.] 

[0189] The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 150 °C. The 
reaction time is usually about 5 minutes to about 48 hours, preferably about 10 minutes to about 24 hours. 
5 [0190] A resultant alcohol form is subjected to a halogenation if necessary. 

[0191] Compound (X") wherein Z is a hydroxy group is reacted with a halogenating agent if desired in the presence 
of a base. 

[0192] Said "halogenating agent" may for example be a thionyl halide such as thionyl chloride and thionyl bromide, 
etc., a phosphoryl halide such as phosphoryl chloride and phosphoryl bromide, etc., a phosphorus halide such as 
io phosphorus pentachloride, phosphorus trichloride, phosphorus pentabromide and phosphorus tribromide, etc., an oxa- 
. lyl halide such as oxalyl chloride, etc., phosgene and the like. Such a halogenating agent is employed in an amount 
of about 1 to about 30 moles, preferably about 1 to about 10 moles per mole of Compound (X'). 
[01 93] Said "base" may for example be a tertiary amine. 

[0194] This reaction is conducted advantageously without using a solvent or with using a solvent which is inert to 
is the reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example 

be a solvent such as a hydrocarbon, ether, amide, halogenated hydrocarbon as well as a mixture thereof. 

[0195] The reaction time is usually about 1 0 minutes to about 1 2 hours, preferably about 1 0 minutes to about 5 hours. 

The reaction temperature is usually about -10 to about 200 °C, preferably about -10 to about 120 °C. 

[0196] Compound (V) wherein Y is CH 2 or CH(OH) and n is 0 is produced by reacting Compound (VIM 1 ) with Compound 
20 (XI 1 ) in the presence of an acid or halogenating agent. 

. [01 97] The amount of Compound (XI 1 ) is about 0.5 to about 5 moles, preferably about 0.5 to about 2 moles per mole 

of Compound (VIM'). Compound (XI') may be employed also as a solvent, and in such a case the amount used is about 

0.5 to about 10 mt_, preferably about 1 to about 5 ml_ per gram of Compound (VHP). 

[0198] Said "acid" may for example be a mineral acid such as sulfuric acid, hydrogen chloride, hydrogen bromide, 
25 hydrogen iodide and perchloric acid or a Lewis acid such as boron trifluoride diethyl ether complex, zinc chloride and 
aluminum chloride. The amount of an acid employed is about 1 to about 5 moles, preferably about 1 to about 3 moles 
per mole of Compound (VIM'). 

[01 99] Said "halogenating agent" may for example be a halogen such as bromine, chlorine and iodine, an imide such 
as N-bromosuccinimide, a halogen adduct such as benzyltrimethytammonium dichloroiodate and benzyltrimethylam- 
30 monium tribromide and the like. The amount of a halogenating agent is about 1 to about 5 moles, preferably about 1 
to about 2 moles per mole of Compound (Vlll'). 

[0200]. This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
. is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon, 
organic acid and halogenated hydrocarbon as well as a mixture thereof. 
35 [0201] The reaction time is usually about 10 minutes to about 48 hours, preferably about 15 minutes to about 24 
hours. The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 
[0202] Compound (!') wherein Y is CH 2 and n is 0 is produced also by reacting Compound (Vlll*) with Compound . 
(XIP) in the presence of phosphoryl chloride. 

[0203] The amount of Compound (XII') employed is about 0.5 to about 5 moles, preferably about 0.5 to about 3 moles 

^0 per mole of Compound (VIII*). 

[0204] The amount of phosphoryl chloride employed is about 0.5 to about 5 moles, preferably about 0.5 to about 3 
moles per mole of Compound (VIM'). Phosphoryl chloride may be employed also as a solvent, and in such a case the 
amount used is about 0.5 to about 20 mL, preferably about 1 to about 1 0 mL per gram of Compound (Vlll 1 ). 
[0205] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 

4 5 is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon 
and halogenated hydrocarbon as well as a mixture thereof. 

[0206] The reaction time is usually about 10 minutes to about 48 hours, preferably about 15 minutes to about 24 
hours. The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 
[0207] Compound (I*) wherein Y is CH 2 or CH(OH) and n is 0 is produced also from Compound (X') and Compound 
so (XV) similarly to the production of Compound (!') from Compound (Vlll 1 ) and Compound [XV). 
[0208] Compound (I 1 ) is produced also by a process shown in Scheme 2. 
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Scheme 2 




(XIX? (r)(Y = CH 2 ,n = 0) 

40 



[0209] Compound (XIV), wherein hal is a halogen, is produced by reacting Compound (XIII') with a halogenating 
agent. 

[021 0] Said "halogenating agent" may for example be a halogen such as bromine, chlorine and iodine, etc., an imide 
45 such as N-bromosuccinimide, etc., a halogen adduct such as benzyltrimethylammonium dichloroiodate and benzyltri- 
methylammonium tribromide and the like. The amount of a halogenating agent is about 1 to about 5 moles, preferably 
about 1 to about 2 moles per mole of Compound (XIII 1 ). 

[021 1 ] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 

is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon, 
50 organic acid and halogenated hydrocarbon as well as a mixture thereof. 

[0212] The reaction time is usually about 10 minutes to about 48 hours, preferably about 15 minutes to about 24 

hours. The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 

[0213] The process from Compound (XIV) to Compound (XVII') is conducted in accordance with the process for 

producing Compound (VI') from Compound (IT) in Scheme 1 
55 [0214] Compound (XIX 1 ) is produced by reacting Compound (XVII') with Compound (XVIII'), wherein R 3a is a divalent 

group formed by removing one hydrogen atom from R 3 and Wa is a leaving group, in the presence of a base. 

[0215] The amount of Compound (XVIII') is about 1 to about 3 moles, preferably about 1 to about 1 .5 moles per mole 

of Compound (XVII'). 
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[0216] Said "leaving group" may for example be a halogen atom (for example, fluorine, chlorine, bromine, iodine, 
etc.), optionally halogenatedC^ alkylsutfonyloxy (f or example, methanesulfonyloxy, ethanesulfonyloxy, trichlorometh- 
anesulfonyloxy, etc.), optionally substituted C^ 0 arylsulfonyloxy and the like. An "optionally substituted C^q arylsul- 
fonyloxy" may for example, a C 6 . 10 arylsulfonyloxy (e.g., phenylsulfonyloxy, naphthylsulfonyloxy) which may have 1 to 
3 substituent(s) selected from a C^g alkyl (e.g. methyl, ethyl, etc.); C^g alkoxy (e.g., methoxy, ethoxy, etc.) and nitro, 
and those exemplified typically are phenylsulfonyloxy, m-nitrophenylsulfonyloxy, p-toluenesulfonyioxy and the like. 
[0217] Said "base" may for example be metal amide, alkyl metal, aryl metal and the like. The amount of a base 
employed is about 1 to about 5 moles, preferably about 1 to about 2 moles per mole of Compound (XVIT). 
[0218] This reaction may employ additives if desired. 

[0219] Said "additives" may for example be cerium (III) chloride, copper (I) iodide and the like. The amount of an 
additive employed is usually about 0.1 to about 5 moles, preferably about 0.1 to about 2 moles per mole of Compound 
(XVir). 

[0220] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether and 
hydrocarbon, as well as a mixture thereof. 

[0221] The reaction time is usually about 10 minutes to about 48 hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually about -100 to about 150 °C, preferably about -80 to about 100 °C. 
[0222] Compound (I'), wherein Y is CH 2 and n is 0, is produced also from Compound (XIX') and Compound (XI 1 ) 
similarly to the production of Compound (!') from Compound (VIII') and Compound (XI 1 ). 
[0223] Compound (I*) is produced also by a process shown in Scheme 3. 
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Scheme 3 
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[0224] Compound (XXII') is produced by reacting Compound (VI") and Compound (XX'), wherein R 19 is an optionally 
substituted hydrocarbon group, in the presence of a base. 

45 [0225] Said "hydrocarbon group" may for example be a linear or cyclic hydrocarbon group (e.g., C^ 6 alky] (for ex- 
ample, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.), C 3 . 6 cycloalkyl (for ex- 
ample, cyclopropyl; cyclobutyl, cyclopentyl, cyclohexyl, etc.), Ce_ 14 aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 
biphenylyl, 2-anthryl, etc.), C^g aralkyl (for example, benzyl, 1 -naphthylmethyl, etc.), etc.) and the like. 
[0226] A "substituenf on said "optionally substituted hydrocarbon group" may for example be a halogen atom (e.g., 

so fluorine, chlorine, bromine, iodine, etc.) and an optionally halogenated C A . 6 alkyl, etc. 

[0227] The amount of Compound (XX') is about 1 to about 5 moles, preferably about t to about 2 moles per mole of 
Compound (VI'). 

[0228] Said "base" may for example be an alkaline metal hydride, alkyl metal, aryl metal, metal amide and the like. 
The amount of such a base employed is about 1 to about 5 moles, preferably about 1 to about 2 moles per mole of 
55. Compound (VI'). 

[0229] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as ether and 
hydrocarbon as well as a mixture thereof. 
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[0230] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
The reaction temperature is usually about -100 to about 150 °C, preferably about -80 to about 100 °C. 
[0231] Compound (XXII') is produced by reacting Compound (VI') with Compound (XXI') ( wherein R 19 and hat are 
defined as described above, in the presence of zinc, 
s [0232] The amount of each of Compound (XXI') and zinc employed is about 1 to about 5 moles, preferably about 1 
to about 2 moles per mole of Compound (VI 1 ). 

[0233] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as ether, hydro- 
carbon and nitrile as well as a mixture thereof. 
w [0234] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
The reaction temperature is usually about 0 to about 200 °C, preferably about 0 to about 150 °C. 
[0235] Compound (XXIII') is produced by reducing Compound (XXII*). 

[0236] A reducing agent employed in such a reduction may for example be a silane such as triethylsilane, etc., a 
metal hydride such as tributyltin hydride, aluminum hydride and diisobutylaluminum hydride, etc., a metal hydrogen 
*5. complex such as lithium aluminum hydride and sodium borohydride, etc., a borane complex such as borane tetrahy- 
drofuran complex and borane dimethylsulfide complex, etc. , an alkylborane such as. thexylborane and disiamylborane, 
etc., diborane, metal such as zinc, aluminum, tin and iron, etc., an alkaline metal such as sodium and lithium/liquid 
ammonia (Birch reduction) and the like. 

[0237] The amount of a reducing agent is about 1 to about 10 moles, preferably about 1 to about 3 moles per mole 
20 of Compound (XXII') when a silane, metal hydride or metal hydrogen complex is employed, about 1 to about 1 0 moles, 
preferably about 1 to about 5 moles per mole of Compound (XXIP) when a borane complex, alkyl borane or diborane 
is employed, and about 1 to about 20 equivalents, preferably about 1 to about 5 equivalents when metal or alkaline 
metal is employed. This reaction may employ a Lewis acid if desired. Said "Lewis acid" may for example be aluminum 
chloride, aluminum bromide, titanium (IV) chloride, tin (II) chloride, zinc chloride, boron trichloride, boron tribromide, 
25 boron trifluoride and the like. The amount of a Lewis acid employed is about 1 to about 5 moles, preferably about 1 to 
about 2 moles per mole of Compound (XXIT). 

[0238] A hydrogenation reaction may also serve for the reduction, and in such a case a catalyst such as Pd/C, 
platinum (IV) oxide, Raney nickel and Raney cobalt, etc. may be employed. The amount of a catalyst employed is 
about 5 to about 1000% by weight, preferably about 10 to about 300% by weight, based on Compound (XXII'). 

30 [0239] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be solvent such as alcohol, ether, 
hydrocarbon, halogenated hydrocarbon, amide and organic acid as well as a mixture thereof. 
[0240] The reaction time is usually about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 
although it may vary depending on the type and the amount of the reducing agent employed and the activity and the 
^ 35 amount of the catalyst. The reaction temperature is usually about -20 to about 120 °C, preferably about 0 to about 80 
°C. When a hydrogenation catalyst is employed, the pressure of hydrogen is usually about 1 to about 100 atm. 
[0241] Compound (XXIV) is produced by hydrolyzing the ester group of Compound (XXIII 1 ) using acid or base. 
[0242] The acidic hydrolysis usually employs mineral acid such as hydrochloric acid and sulfuric acid, a Lewis acid 
such as boron trichloride and boron tribromide, a combination of a Lewis acid and a thiol or sulfide, an organic acid 

40 such as trifluoroacetic acid and p-toluenesulfonic acid, etc. 

[0243] The basic hydrolysis usually employs an inorganic base, basic salt, metal alkoxide and the like. 

[0244] The amount of each of the acid and base employed is about 0.5 to about 10 moles, preferably about 0.5 to 

about 5 moles per mole of Compound (XXIII'). 

[0245] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
« js not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
hydrocarbon, organic acid, ether, amide, halogenated hydrocarbon, nitrile, ketone, sulfoxide and water as well as a 
mixture thereof. 

[0246] The reaction time is usually about 10 minutes to about 48 hours, preferably about 15 minutes to about 24 
hours. The reaction temperature is usually about -20 to about 1 50 °C, preferably about 0 to about 1 00 °C. 
so [0247] Compound (XXV) is produced by subjecting Compound (XXIV) to a rearrangement directly or after converting 
into a reactive derivative thereof (for example, acid halide, acid amide, acid anhydride, ester, etc.). 
[0248] Said "rearrangement" may for example be a Curtius rearrangement, Hofmann rearrangement, Schmidt rear- 
rangement and the like. 

[0249] A case employing diphenylphosphoryl azide is described below. 
55 [0250] The amount of diphenylphosphoryl azide is about 1 to about 3 moles, preferably about 1 to about 1 .5 moles 
per mole of Compound (XXIV). 

[0251] This reaction is conducted if desired in the presence of a base. 
[0252] Said "base" is preferably tertiary amine, aromatic amine and the like. 
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[0253] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon, 
halogenated hydrocarbon and ether as well as a mixture thereof. . 

[0254] The reaction time is usually about 10 minutes to about 48 hours, preferably about 15 minutes to about 24 
5 hours. The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 150 °C. 

[0255] Other reaction, conditions are those described in JIKKENKAGAKUKOZA 20, 4th edition (Ed. by Japanese 
Association of Chemistry), pages 304, 477 to 479. 

[0256] Compound (XXVI*) is produced by subjecting Compound (XXV) to the acidic hydrolysis. 
[0257] The acidic hydrolysis usually employs a mineral acid such as hydrochloric acid and sulfuric acid, etc., a Lewis 
10 acid such as boron trichloride and boron tribromide, etc., a combination of a Lewis acid and a thiol or sulfide, an organic 
acid such as trifluoroacetic acid and p-toluenesulfonic acid, etc. 

[0258] The amount of such an acid employed is about 0.5 to about 1 0 moles, preferably about 0.5 to about 5 moles 
per mole of Compound (XXV). 

[0259] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
. 15 is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon, 
ether, halogenated hydrocarbon, ketone, sulfoxide and water as well as a mixture thereof. 

[0260] The reaction time is usually about 10 minutes to about 48 hours, preferably about 15 minutes to about 24 

hours. The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 150 °C. 

[0261] Compound (XXVIII') is produced by reacting Compound (XXvT) and Compound (XXVIT), wherein V is an 

20 optionally substituted hydroxy group, halogen and the like, if desired in the presence of a base or acid. 

[0262] V, which represents said "optionally substituted hydroxy group" may for example be a hydroxy, optionally 
halogenated C A , 6 alkylcarbonyloxy (e.g., acetyloxy, trifluoroacetyloxy, propionyloxy, etc.), optionally halogenated C v6 
alkylsulfonyloxy (e.g.,methanesulfonyloxy, trifluoromethanesulfonyloxy, ethanesulfonyloxy, etc.), optionally substituted 
C 6 . 10 arylsulfonyloxy, or a group represented by Formula: R 1 -C0 2 and the like. An "optionally substituted C 6 . 10 aryl- 

25 sulfonyloxy" may for example, a Cg. 10 arylsulfonyloxy (e.g., phenylsulfonyloxy, naphthylsulfonyloxy, etc.) which may 
have 1 to 3 substituent(s) selected from a halogen, C^ 6 alkyl, C^ alkoxy and nitro, and those exemplified typically 
are phenylsulfonyloxy, p-chlorophenylsulfonyloxy, m-nitrophenylsulfonyloxy, p-toluenesutfonyloxy and the like. 
[0263] Compound (XXVIT) is employed in an amount of about 1 to about 5 moles, preferably about 1 to about 2 
moles per mole of Compound (XXVT). 

30 [0264] This reaction is conducted advantageously without using a solvent or with using a solvent which is inert to 
the reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example 
be a solvent such as ether, hydrocarbon, amide, halogenated hydrocarbon, nitrile, ketone, sulfoxide, aromatic amine 
and water as well as a mixture thereof. 

[0265] A base employed if desired may for example be an inorganic base, basic salt, aromatic amine, tertiary amine 
35 and the like. 

[0266] An acid employed if desired may for example be methanesulfonic acid, p-toluenesulforiic acid, camphorsul- . 
. fonic acid and the like. 

[0267] The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 150 °C. The 
reaction time is usually about 5 minutes to about 48 hours, preferably about 10 minutes to about 24 hours. 
40 [0268] Compound (XXVIII') is produced also by reacting Compound (XXV) and Compound (XXIX'), wherein R 1d and 
R 1e are substituents forming a part of R 1 and each is a hydrogen atom or optionally substituted hydrocarbon group, if 
desired in the presence of a base or acid. 

[0269] Said "hydrocarbon group" may for example be a linear or cyclic hydrocarbon group (e.g., C 1:6 alkyl (for ex- 
ample, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.), C 3 . 6 cyclo alkyl (for ex- 
^5 ample, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.), C 6 . 14 aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 
biphenylyl, 2-anthryl, etc.), C^g aralkyl (for example, benzyl, 1-naphthylmethyl, etc.), etc.) and the like. 
[0270] The "substituent" on said "optionally substituted hydrocarbon group" may for example be a halogen atom (e. 
g., fluorine, chlorine, bromine, iodine, etc.) and an optionally halogenated C V6 alkyl, etc. 

[0271] The amount of Compound (XXIX') is about 1 to about 3 moles, preferably about 1 to about 2 moles per mole 
50 of Compound (XXV). 

[0272] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether, 
hydrocarbon, amide, halogenated hydrocarbon, nitrile and sulfoxide as well as a mixture thereof. 
[0273] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
55 The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 1 00 °C. 

[0274] Compound (I'), wherein Y is CH 2 and n is 0, is produced by subjecting Compound (XXVIIT) to an intramolecular 
cyclization using a halogenating agent and the like. 

[0275] Said "halogenating agent" may for example be phosphoryl chloride, phosphorus pentachloride, phosphorus 
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pentoxide, aluminum, chloride and the like. . .. 

[0276] The amount of said "halogenating agent" is abouM to about 20 moles, preferably about 1 mole to about 5 
moles per mole of Compound (XXVIIP). Said "halogenating agent" may be used also as a solvent, and in such a case 
the amount used is about 0.5 to about 20 mL, preferably about 1 to about 10 mL per gram of Compound (XXVUP). 
[0277] This reaction is conducted advantageously using a solvent which is inert to the reaction. Whiie such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon, 
nitrile and halogenated hydrocarbon as well as a mixture thereof. 

[0278] The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 150 °C. The 
reaction time is usually about 5 minutes to about 48* hours, preferably about 10 minutes to about 24 hours. 
[0279] Compound (I 1 ) is produced also by a process shown in Scheme 4. 
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[0280] Compound (XXX') is produced by reducing Compound (P) wherein n is 0. 

[0281] The reducing agent employed in such a reduction may for example be a metal hydride .such as tributyltin 
hydride, aluminum hydride and diisobutylaluminum hydride, etc., a metal hydrogen complex such as lithium aluminum 
hydride and sodium borohydride, etc., a borane complex such as borane tetrahydrofuran complex and borane dimeth- 
ylsulfide complex, an alkylborane such as thexylborane and disiamylborane, etc., diborane, a metal such as zinc, . 
aluminum, tin and iron, etc., an alkaline metal such as sodium and lithium/liquid ammonia (Birch reduction) and the like. 
[0282] The amount of a reducing agent is about 1 to about 10 moles, preferably about i to about 3 moles per mole 
of Compound (P) when a silane, metal hydride or metal hydrogen complex is employed, about 1 to about 10 moles, 
preferably about 1 to about 5 moles per mole of Compound (P) when a borane complex, alkyl borane or diborane is 
employed, and about 1 to about 20 equivalents, preferably about 1 to about 5 equivalents when a metal or alkaline 
metal is employed. This reaction may employ a Lewis acid if desired. Said "Lewis acid" may for example be aluminum 
chloride, aluminum bromide, titanium (IV) chloride, tin (II) chloride, zinc chloride, boron trichloride, boron tribromide, 
boron trifluoride and the like. The amount of a Lewis acid employed is about 1 to about 5 moles, preferably about 1 to 
about 2 moles per mole of Compound (i;). 

[0283] A hydrogenation reaction may also serve for the reduction, and in such a case a catalyst such as Pd/C, 

platinum (IV) oxide, Raney nickel and Raney.cobalt may be employed. The amount of a catalyst employed is about 5 

to about 1000% by weight, preferably about 10 to about 300% by weight, based on Compound (P). . 

[0284] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 

is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 

ether, hydrocarbon, amide and organic acid as well as a mixture thereof. * ' 

[0285] The reaction time is usually, about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 

although it may vary depending on the type and the amount of the reducing agent employed and the activity and the 

amount of the catalyst; The reaction temperature is usually about -20 to about 120 °C, preferably about 0 to about.80 

°C. When a hydrogenation catalyst is employed, the pressure of hydrogen is usually about 1 to about 100 atm. . 

[0286] Compound (P) wherein n is 1 is produced by oxidizing Compound (XXX 1 ). 

[0287] An oxidizing agent employed in such an oxidation may for example be hydrogen peroxide, etc. The amount 
of an oxidizing agent employed is about -1 to about 20 moles, preferably about 1 to about 5 moles per mole of Compound 
(XXX'). 

[0288] In this reaction, it is preferable to use a catalyst such as sodium tungstate (VI). The amount of such a catalyst 

is about 0.05 to about 1 moles, preferably about 0.05 to about 0.5 moles per mole of Compound (XXX 1 ). 

[0289] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
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is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
hydrocarbon, amide, halogenated hydrocarbon and water as well as a mixture thereof. 

[0290] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 



Scheme 5 




(XXXVT) (VP) 



[0291] Compound (XXXII 1 ) is produced from Compound (XIII') and Compound (XXXP), wherein R 16 , R 17 and W are 
defined as described above, similarly to the production of Compound (IV) from Compound (II') and Compound (III'). 
[0292] Compound (XXXIV) is produced from Compound (XXX1P) and Compound (XXXIII'). wherein R 18 and hal are 
defined as described above, similarly to the production of Compound (VIM') from Compound (VI*) and Compound (VII'). ' 
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[0293] Compound (XXXIV) is also produced from Compound (XXXII") and Compound (XXXIIIa'), wherein R 19 is 
defined as described above, similarly to the production of Compound (VIM 1 ) from Compound (VI 1 ) and Compound (Vila'). 
[0294] Compound (XXXIV) is also produced from Compound (XHP) and Compound (III') similarly to the production 
of Compound (IV) from Compound (II') and Compound (III'). 

[0295] The process from Compound (XXXIV) to Compound (XXXVI 1 ) is conducted in accordance with the process 
for producing Compound (VI') from Compound (IV) in Scheme 1 . 

[0296] Compound (VI*) is produced by reacting Compound (XXXVI 1 ) with a formamide in the presence of an acid 
catalyst. 

[0297] Said "formamide" may for example be dimethylformamide and N-methylformanilide, etc. The formamide is 
used in an amount of about 1 to about 1 0 moles, preferably about 1 to about 5 moles per mole of Compound (XXXVI'). 
[0298] Said "acid catalyst" may for example be phosphoryl chloride and thionyl chloride. Such an acid catalyst is 
employed usually in an amount of about 1 to about 1 0 moles, preferably about 1 to about 5 moles per mole of Compound 

(xxxvr). 

[0299] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an amide, ether, 
hydrocarbon, halogenated hydrocarbon and nitrile as well as a mixture thereof. 

[0300] The reaction time is usually about 10 minutes to about 48. hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 
[0301] Compound (VI') is produced also by reacting Compound (XXXVI') with a dichloromethylalkyl ether in the 
presence of an acid catalyst. 

[0302] Said "dichloromethylalkyl ether" may for example be dichloromethylmethyl ether and dichloromethylbutyl 
ether, etc. The dichloromethylalkyl ether is used in an amount of about 1 to 5 moles, preferably about 1 to 3 moles per 
mole of Compound (XXXVI'). 

[0303] Said "acid catalyst" may for example be titanium (IV) chloride, aluminum chloride or tin (IV) chloride. An acid 
catalyst is used in an amount of about 1 to 5 moles, preferably about 1 to 3 moles per mole of Compound (XXXVI 1 ). 
[0304] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction js proceeded, it may for example be a solvent such as an ether, 
hydrocarbon, halogenated hydrocarbon and nitrile as well as a mixture thereof. 

[0305] The reaction time is usually about 10 minutes to about 48 hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually about -20 to about 100 °C, preferably about 0 to about 80 °C. 



Scheme 6 




[0306] Compound (XXXIX') is produced by reacting Compound (XXXVII*) wherein hal is a halogen with Compound 
(XXXVIII') wherein R 8a is a divalent group formed by removing one hydrogen atom from R 8 and W is defined as de- 
scribed above similarly to the production of Compound (IV) from Compound (II') and Compound (til"). 
[0307] .Compound (VI') is produced by subjecting Compound (XXXIX*) to a ring closure in the presence of a catalyst 
or-in the presence of a radical initiator. 

[0308] In a case of a ring closure using a catalyst, said "catalyst" may for example be a palladium such as palladium 
(II) acetate and palladium (II) chloride, etc. The amount of a catalyst employed is about 0.01 to about 0.5 mole, preferably 
about 0.01 to about 0.2 moles per mole of Compound (XXXIX'). 

[0309] This reaction preferably employs additives. Said "additives" may for example be a quaternary ammonium salt 
such as tetrabutylammonium chloride, etc., tetramethylammonium chloride and tetraethylammonium chloride, a metal 
halide such as lithium chloride, etc., triphenylphosphine and the like. The amount of additives employed is usually 
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about 1 to about 5 moles, preferably about 1 to about 2 moles per mole of Compound (XXXIX'). . 
[031 0] This reaction preferably employs a base if desired. Said "base" may for example be an inorganic base, basic 
salt, aromatic amine, tertiary amine, metal alkoxide and the like. The amount of such a base employed is about 1 to 
about 5 moles, preferably about 1 to about 2 moles per mole of Compound (XXXIX'). 

[0311] In addition, it is preferable to add a formate such as sodium formate in this reaction. The amount of such a 
formate employed is about 1 to about 5 moles, preferably about 1 to about 2 moles per mole of Compound (XXXIX 1 ). 
[031 2] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon, amide and ketone as well as a mixture thereof. 

[0313] The reaction time is usually about 10 minutes to about 48 hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually about 0 to about 1 50 °C, preferably about 0 to about 1 20 °C. 
[031 4] I n a case of a ring closure using a radical initiator, said "radical initiator* may for example be benzoyl peroxide, 
2,2 , -a2obis(isobutyronitrile) and the like. The amount of a radical initiator employed is about 0.01 to about 1 moles, 
preferably about 0.01 to about 0.1 moles per mole of Compound (XXXIX'). 

[0315] This reaction employs a radical source and the like. Said "radical source" may for example.be hypophospho* 
rous acid, tris(trimethylsilyl)silane, tributyltin hydride and the like. The amount of a radical source employed is about 1 
to about 100 moles, preferably about 1 to about 50 moles per mole of Compound (XXXIX'). 

[0316] This reaction preferably employs a base if desired. Said "base" may for example be inorganic base, basic 
salt, aromatic amine, tertiary amine, metal alkoxide and the like. The amount of such a base employed is about 1 to 
about 5 moles, preferably about 1 to about 2 moles per mole of Compound (XXXIX'). 

[0317] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon, amide and ketone as well as a mixture thereof. . 

[0318] The reaction time is usually about 10 minutes to about 48 hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually, about 0 to about 200 °C, preferably about 0 to about 1 50 °C. 



Scheme 7 
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[0319] Compound (XLII') is produced by reacting Compound (XL 1 ) with Compound (XLI'), wherein R 19 and W is 
defined as described above, similarly to the production of Compound (IV) from Compound (IT) and Compound (III'). 
[0320] . Compound (XLIII') is produced by subjecting Compound (XLII') to a ring closure in the presence of a base. 
Said "base" may for example be an inorganic salt. The amount of a base employed is about 1 to about 10 moles, 
preferably about 1 to about 5 moles per mole of Compound (XLII 1 ). 

[0321] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
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is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon and water as well as a mixture thereof. 

[0322] The reaction time is usually about 10 minutes to about 48 hours, preferably about 30 minutes to about 24 
hours. The reaction temperature is usually about 0 to about 150 °C, preferably about 0 to about 120 °C. 
[0323] Compound (XLIV) is produced by subjecting Compound (XL! II') to a. decarboxylation in the presence.of cop- 
per. . 

[0324] The amount of copper employed is about 0.1 to about 5 moles, preferably about 0.5 to about 3 moles per 
mole of Compound (XLIH'). 

[0325] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as a hydrocarbon 
including tetrahydronaphthalene, etc., ether including diphenyl ether, etc., aromatic amine including quinoline, etc. and 
a tertiary amine including N.N-diethylaniline, etc. as well as a mixture thereof. 

[0326] The reaction time is usually about 10 minutes to about 24 hours, preferably about 15 minutes to about 12 
hours. The reaction temperature is usually about 100 to about 300 °C, preferably about 100 to about 250 °C. 
[0327] Compound (XXXVla') is produced by subjecting Compound (XLIV) to a hydrogenation. In this reaction, a 
hydrogenation catalyst such as Pd/C, platinum (IV) oxide, Raney nickel and Raney cobalt, etc. may be employed. The 
amount of the catalyst employed is about 5 to about 1 000% by weight, preferably about 1 0 to about 300% by weight, 
based oh Compound (XLIV). . 

[0328] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the. reaction is proceeded, it may for example be a solvent such as alcohol, ether, 
hydrocarbon, amide and organic acid as well as a mixture thereof. 

[0329] The reaction time is usually about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 
although it may vary depending on the activity and the amount of the catalyst employed. The reaction temperature is 
usually about -20 to about 120 °C, preferably about 0 to about 80 °C. The pressure of hydrogen is usually about 1 to 
about 100 atm. 

[0330] Compound (Via') is produced from Compound (XXXVla') similarly to the production of Compound (Vr) from 
Compound (XXXVI'). 



Scheme 8 




(W) 

'[0331] Compound (XLV) is produced from Compound (VI') similarly to the production of Compound (XXX') from 
Compound (P). 

[0332] Compound (XLVI') t wherein R 18 and hal are defined as described above, is produced by halogenating Com- 
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pound (XLV) followed by a reaction with a corresponding phosphine. 

[0333] The halogenating agent employed in such a halogenation may for example be thionyl halide such as thionyl 
chloride and thionyl bromide, etc., a phosphoryl halide such as phosphoryl chloride and phosphoryl bromide, etc., a 
phosphorus halide such as phosphorus pentachloride, phosphorus trichloride, phosphorus pentabromide and phos- 
5 phorus tribromide, etc., an oxalyl halide such as oxalyl chloride, etc., phosgene and the like. Such a halogenating agent 
is employed in an amount of about 0. 1 to about 30 moles, preferably about 0.2 to about 1 0 moles per mole of Compound 
(XLV). 

[0334] This reaction is conducted if desired in the presence of a base. Said "base" is preferably a tertiary amine, and 
the like. 

w [0335] This reaction is conducted advantageously without using a solvent or with using a solvent which is inert to 
the reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example 
be a solvent such as a hydrocarbon, ether, amide and halogenated hydrocarbon as well as a mixture thereof. 
[0336] The reaction time is usually about 1 0 minutes to about 1 2 hours, preferably about 1 0 minutes to about 5 hours. 
The reaction temperature is usually about -10 to about 200 °C, preferably about -10 to about 120 °C. 

15 [0337] The phosphine employed in the subsequent reaction with the phosphine may for example be triphenylphos- 
phine, tri-otolylphosphine, tributylphosphine and the like. The phosphine is employed in an amount of about 1 to about 
3 moles, preferably about 1 to about 1 .5 moles per mole of Compound (XLV). 

[0338] This reaction is conducted advantageously without using a solvent or with using a solvent which is inert to 
the reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example 

20 be a solvent such as an ether, hydrocarbon, halogenated hydrocarbon and nitrile as well as a mixture thereof. 

[0339] The reaction temperature is usually about -20 to about 200 °C, preferably about 0 to about 150 °C. The 
reaction time is usually about 5 minutes to about 48 hours, preferably about 10 minutes to about 24 hours. 
[0340] Compound (VHP) is also produced from Compound (XLVP) and Compound (XLVIP) similarly to the production 
of Compound (VHP) from Compound (VP) and Compound (VIP). 

25 [0341] Compound (VHP) is also produced by a process shown in Scheme 9. 



Scheme 9 
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above, is conducted in accordance with the process for producing Compound (VI') from Compound (II 1 ) in Scheme 1 . 



Scheme 10 




[0343] Compound (Vic'), wherein hal is a halogen, is produced from Compound (Vlb 1 ) similarly to the production of 
Compound (XIV) from Compound (Vlb'). 

[0344] Compound (Villa') is produced from Compound (VIC) and Compound (VI!'), wherein R 18 and hal are defined 
as described above, similarly to the production of Compound (VIII') from Compound (VI 1 ) and Compound (VII'). 
[0345] Compound (Villa') is produced from Compound (Vie') and Compound (Vila'), wherein R 19 is defined as de- 
scribed above, similarly to the production of Compound (VIII') from Compound (VI') and Compound (Vila'). 
[0346] Compound (VII T) , wherein X is a sulfur atom, is produced by reacting Compound (Villa') with a disulfide 
compound (U) in the presence of a base. The amount of Compound (L*) employed is about 1 to about 30 moles, 
preferably about 1 to about 15 moles per mole of Compound (Villa*). 
[0347] Said "base" may for example be an alkyl metal, aryl metal and the like. 

[0348] The amount of a base employed is about 1 to about 1 5 moles, preferably about 1 to about 1 0 moles per mole 
of Compound (Villa 1 ). 

[0349] This reaction employs additives if desired. 

[0350] Such "additives" may for example be N.N.N'.N'-tetramethylethylenediamine and the like. The amount of ad- 
ditives is about 1 to about 15 moles, preferably about 1 to about 10 moles per mole of Compound (Villa'). 
[0351 ] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether and 
hydrocarbon as well as a mixture thereof. 

[0352] The reaction time is usually about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
The reaction temperature is usually about -1 00 to about 1 00 °C, preferably about -80 to about 60 °C. 



68 



EP1 270 577 A1 

above, is conducted in accordance with the process for producing Compound (VI') from Compound (II') in Scheme 1 . 



Scheme 10 




(XXXV) / (XLVIII 1 ) 




(xlix') (vno 

[0343] Compound (Vlc') ( wherein hal is a halogen, is produced from Compound (Vlb 1 ) similarly to the production of 
Compound (XIV) from Compound (Vlb'). 

[0344] Compound (Villa') is produced from Compound (VIC) and Compound (VII 1 ), wherein and hal are defined 
as described above, similarly to the production of Compound (VIII 1 ) from Compound (VI') and Compound (VII'). 
[0345] Compound (Villa 1 ) is produced from Compound (Vic') and Compound (Vila'),. wherein R 19 is defined as de-. 
scribed above, similarly to the production of Compound (VHP) from Compound (VI 1 ) and Compound (Vila 1 ). 
[0346] Compound (VIM 1 ), wherein X is a sulfur atom, is produced by reacting Compound (Villa') with a disulfide 
compound (f) in the presence of a base. The amount of Compound (U) employed is about 1 to about 30 moles, 
preferably about 1 to about 15 moles per mole of Compound (Villa'). 
[0347] Said "base" may for example be an alkyl metal, aryl metal and the like. 

[0348] The amount of a base employed is about 1 to about 15 moles, preferably about 1 to about 10 moles per mole 
of Compound (Villa'). ■■' 

[0349] This reaction employs additives if desired. 

[0350] Such "additives" may for example be N.N.N'.N'-tetramethylethylenediamine and the like. The amount of ad- ' 
ditives is about 1 to about 15 moles, preferably about 1 to about 10 moles per mole of Compound (Villa'). . 
[0351] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an ether and 
hydrocarbon as well as a mixture thereof: 

[0352] The reaction time is usuaJly about 30 minutes to about 48 hours, preferably about 1 hour to about 24 hours. 
The reaction temperature is usually about -1 00 to about 1 00 °C, preferably about -80 to about 60 °C. 
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Scheme 11 
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is [0353] Compound (LI I') is produced by reacting Compound (VI') and Compound-fl-l 1 ) if desired in the presence of a . 
base. ■■■ . . . 

[0354] The. amount of Compound (LI') employed is about 1 to about 5 moles, preferably about 1 to about 2 moles 
per mole of Compound (VP). Compound (LI 1 ) may be also employed as a solvent, and in such a case the amount used 
..is about 0.5 to about 20 ml, preferably about 1 to about 10 mL per gram of Compound (VP). 
20 [0355] Said "base" may for. example be an inorganic base, basic salt, aromatic amine, primary amine (n-butylamine, 
etc.), tertiary amine, metal hydride, metal amide and metal alkoxide, etc. The amount of a base employed is about 0.1 
. to about 1 0 moles, preferably about 0.5 to about 5 moles per mole of Compound (VP). 
[0356] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent . 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
25 ether, hydrocarbon, amide, halogenated hydrocarbon and water as well as a mixture thereof. 

[0357] The reaction time is usually about 30 minutes to about 12 hours, preferably about 1 hour to about 6 hours, 
The reaction temperature is usually about -20 to about 200 °C, preferably. about 0 to about 1 50 °C. 
[0358] Compound (XXVIa') is produced by reducing Compound (LIP). The reducing agent employed in such a re- 
duction may for example be metal hydride such as aluminum hydride and diisobutylaluminum hydride, etc., metal 
- 30 hydrogen complex such as lithium aluminum hydride and sodium borphydride, etc., a metal such as zinc, aluminum, 
tin and.iron, etc. The amount of the reducing agent employed is about 1 to about 10 moles, preferably about 1 to about 
5 moles per mole of Compound (LIP) when a metal hydride or metal hydrogen complex is employed, while it was about . 
1 to about 20 equivalents, preferably about 1 to about 5 equivalents when a metal is employed. In this reaction, a Lewis 
acid may be employed if desired. Said "Lewis acid" may for example be aluminum chloride, aluminum bromide, titanium 
35 (IV) chloride, tin (II) chloride, zinc chloride, boron trichloride, boron tribromide, boron trifluoride and the like. The amount 
! of a Lewis acid employed is about 1 to about 1 0 moles, preferably about 1 to about 5 moles per mole of Compound (LIP). 
: [0359] A hydrogenation reaction may also serve for the reduction, and in such a case the catalyst such as Pd/C, . 
- platinum (IV) oxidei Raney nickel and Raney cobalt, etc. may be employed. The amount of the catalyst employed is 
about 5 to about 1 000% by weight, preferably about 1 0 to about 300% by weight, based on Compound (LIP). In such 
40 a case,, various hydrogen sources may be employed instead of >gaseous hydrogen. Said "hydrogen source" may for 
example be formic acid, ammonium formate, triethylammonium formate, sodium phosphinate, hydrazine and the like. 
The amount of such a hydrogen source is about 1 to about 10 moles, preferably about 1 to about 5 moles, per mole 
of Compound (LIT). / 

[0360] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
45 ; is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon, amide and organic acid as well as a mixture thereof. 

[0361] The reaction time is usually about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 
although it may vary depending on the type and the amount of the reducing agent employed and the activity and the 
amount of the catalyst. The reaction temperature is usually about -20 to about 120 °C, preferably about 0 to about 80 . 
so °c. When a hydrogenation catalyst is employed, the pressure of hydrogen is usually about 1 to about 100 atm. 

[0362]. Compound (la), wherein Ring C M may have a substituent other than R 1 , R 2 and R 3 , is produced by a process 
shown in Scheme 12. 
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Scheme 12 
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[0363] Compound (LIV) is produced from Compound (Llll) and Compound (Vll'), wherein R 18 and hal are defined 
as described above, similarly to the production of Compound (VIII') from Compound (VT) and Compound (VII'). 
[0364] Compound (LIV) is also produced from Compound (Llll) and Compound (Vila*), wherein R 19 is defined as 
described above, similarly to the production of Compound(Vlir) from Compound (VI*) and Compound (Vila 1 ). 
[0365] . Compound (LV), wherein Z is defined as described above, is produced from Compound (Llll) and Compound 
(IX'), wherein M is defined as described above, similarly to the production of Compound(X') from Compound (VI') and 
Compound (IX 1 ). 

[0366] Compound (la) is produced from Compound (LIV) and Compound (XI') similarly to the production of Com- 
pound (P) from Compound (VIM 1 ) and Compound (XI'J. 

[0367] Compound (la) is also produced from Compound (LIV) and Compound (XII') similarly to the production of 
Compound (I 1 ) from Compound (VI IT) and Compound (XII 1 ). 

[0368] Compound (la) is also produced from Compound (LV) and Compound (XI') similarly to the production of Com- 
pound (I 1 ) from Compound (X') and Compound (XI'). . 

[0369] Compound (la 1 ), wherein Ring C M is defined as described above, is also produced by the process shown in 
Scheme 13. . 
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Scheme 13 




[0370] Compound (LVII) is produced from Compound (LVI), wherein hal is a halogen, and Compound (XVIII'), wherein 
R 3 * and Wa are defined as described above, similarly to the production of Compound (XIX') from Compound (XVII') 
and Compound (XVIII'). 

[0371] Compound (la) is also produced from Compound (LVII) and Compound (XI') similarly to the production of 
Compound (I') from Compound (XIX 1 ) and Compound (XI'). 

[0372] Compound (la), wherein Ring C" is defined as described above, is also produced by a process shown in 
Scheme 14. 



Scheme 14 




[0373] Compound (LIX), wherein Y is a methylene group which may have 1 or 2 substituent(s) is produced from 
Compound (LVIll) similarly to the production of Compound (XXV) from Compound (XXIV). 

[0374] The "substituent" on said "methylene group which may have substituent(s)" may for example be a C v6 alkyl 
group. . 

[0375] Compound (LX) is produced from Compound (LIX) similarly to the production of Compound (XXVI*) from 
Compound (XXV). 

[0376] Compound (LXI) is produced from Compound (LX) and Compound (XXVII'), wherein V is defined as described 
above, similarly to the production of Compound (XXVIir) from Compound (XXVI') and Compound (XXVII'). 
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[0377] Compound (LXI) is also produced from Compound (LIX) and Compound (XXIX'), wherein R 1c * and R 1e are 
defined as described above, similarly to the production of Compound (XXVIIT) from Compound (XXV) and Compound 
(XXIX 1 ). ■ . 

[0378] Compound (Ic) wherein Ring C a may have a substituent in the position except for a nitrogen atom is produced 
also by a process. shown in Scheme 15. 



Scheme 15 




(lb) • (LXII) (Ic) 



[0379] . Compound (LXII) is produced from Compound (lb), wherein Ring C a is defined as described above, similarly 
to the production of Compound (XXX 1 ) from Compound (I'). 

[0380] • Compound (Ic) is produced from Compound (LXII) similarly to the production of Compound (I') from Compound 
(XXX'). : .... 
[0381 ] Compound (la) is also produced from Compound (LXI) similarly to the production of Compound (I') from Com- 
pound (XXVIII'). 
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[0382] Compound (LXIV) is produced by reacting Compound (VI 1 ) and Compound (LXIIP) in the presence of an acid . 
anhydride and a base, 

*o . [0383] The amount of Compound (LXIll 1 ) is about 1 to about 5 moles, preferably about 1 to about 2 moles per mole 
of Compound (VP). 

[0384] Said "acid anhydride" may for example be acetic anhydride and the like. The amount of such an acid anhydride 
is about 1 to about 20 moles, preferably about 1 to about 10 moles per mole of Compound (VP). . 
[0385] Said "base" may for example be inorganic base, basic salt, aromatic amine, tertiary amine, potassium fluoride/ 
45 alumina and the like. The amount of the base employed is about 1 to about 5 moles, preferably about 1 to about 2 
moles per mole of Compound (VP). 

[0386] This reaction is conducted advantageously without using a solvent or using a solvent which is inert to the 
reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example.be a 
solvent such a hydrocarbon and halogenated hydrocarbon as well as a mixture thereof. 
so [0387] The reaction time is usually about 1 0 minutes to about 1 2 hours, preferably about 1 5 minutes to about 6 hours. 
The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 120 °C. 
[0388] Compound (LXVI') is produced by reacting Compound (LXIV) and Compound (LXV), wherein R 19 is defined 
as described above, in the presence of a base. 

[0389] The amount of Compound (LXV) is about 1 to about 10 moles, preferably about 1 to about 5 moles per mole 
55 of. Compound (LXIV). Compound (LXV) may be employed also as a solvent, and in such a case the amount used is 
about 0.5 to about 50 mL, preferably about 1 to about 20 mL per gram of Compound (LXIV). 
[0390] Said "base" may for example be an inorganic base, basic salt, aromatic amine, tertiary amine and the like. 
The amount of such a base employed is about 0.01 to about 1 mole, preferably about 0.01 to about 0.1 moles per mole 
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of Compound (LXIV). 

[0391] This reaction is conducted advantageously without using a solvent or with using a solvent which is inert to 
the reaction. While such a solvent is not limited particularly as long as the reaction is proceeded, it may for example 
be a solvent such as an alcohol, ether, hydrocarbon, amide, halogenated hydrocarbon, nitrile, ketone and sulfoxide as 

5 well as a mixture thereof. 

[0392] The reaction time is usually about 1 0 minutes to about 1 2 hours, preferably about 1 5 minutes to about 6 hours. 
The reaction temperature is usually about -20 to about 150 °C, preferably about 0 to about 100 °C. 
[0393] Compound (XXVII la'), wherein R 2a is an optionally substituted hydrocarbon group or acyl group and may be 
same to those represented by R 2 , is produced by reducing Compound (LXVI'). 

w [0394] A reducing agent employed in such a reduction may for example be a metal hydride such as aluminum hydride . 
and diisobutylaluminum hydride, etc., a metal hydrogen complex such as lithium aluminum hydride and sodium boro- 
hydride, etc., a metal such as zinc, aluminum, tin and iron, etc. The amount of a reducing agent employed is about 1 
to about 10 moles, preferably about 1 to about 5 moles per mole of Compound (LXvT) when a metal hydride or metal 
hydrogen complex is employed, while it was about 1 to about 20 equivalents, preferably about 1 to about 5 equivalents 

15 when a metal is employed. In this reaction, a Lewis acid may be employed if desired. Said "Lewis acid" may for example 
be aluminum chloride, aluminum bromide, titanium (IV) chloride, tin (II) chloride, zinc chloride, boron trichloride, boron 
tribromide, boron trifluoride and the like. The amount of a Lewis acid employed is about 1 to about 1 0 moles, preferably 
about 1 to about 5 moles per mole of Compound (LXVT). 

[0395] A hydrogenation reaction may also serve for. the reduction, and in such a case a catalyst such as Pd/C, 
20 platinum (IV) oxide, Raney nickel and Raney cobalt may be employed. The amount of a catalyst employed is about 5 
to about 1 000% by weight, preferably about 1 0 to about 300% by weight, based on Compound (LXVI'). In such a case, 
various hydrogen sources may be employed instead of gaseous hydrogen. Said "hydrogen source" may for example 
be formic acid, ammonium formate, triethylammonium formate, sodium phosphinate, hydrazine and the like. The 
amount of such a hydrogen source is about 1 to about 10 moles, preferably about 1 to about 5 moles, per mole of 
25 Compound (LXVI'). 

. [0396] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be solvent such as alcohol, ether, 
hydrocarbon, amide and organic acid as well as a mixture thereof. 

[0397] The reaction time is usually about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 
30 although it may vary depending on the type and the amount of the reducing agent employed and the activity and the 
amount of the catalyst. The reaction temperature is usually about -20 to about 120 °C, preferably about 0 to about 80 
°C. When a hydrogenation catalyst is employed, the pressure of hydrogen is usually about 1 to about 100 atm. 
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Scheme 17 
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[0398] Compound (LXVIII') is produced by reacting Compound (VP) and Compound (LXVII') in the presence of a 
base followed by a reaction with alcohol. 

[0399] The amount of Compound (LXVII') employed is about 1 to about 5 moles, preferably about 1 to about 2 moles 
per mole of Compound (VP), 

55 [0400] Said "base" may for example be an inorganic base, basic salt, aromatic amine, tertiary amine, metal hydride, 
metal amide and metal alkoxide, etc. The amount of a base employed is about 1 to about 5 moles, preferably about 1 
to about 3 moles per mole of Compound (VP). 

[0401 ] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
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is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as ether, hydro- 
carbon, amide, haiogenated hydrocarbon, nitrile and sulfoxide as well as a mixture thereof. 

[0402] The reaction time is usually about 1 0 minutes to about 6 hours, preferably about 1 5 minutes to about 3 hours. 
The reaction temperature is usually about -100 to about 50 °C, preferably about -80 to about 50 °C. 
5 [0403] The amount of an alcohol employed subsequently is about 1 to about 30 mL, preferably about 2 to about 20 
mL per gram of Compound (VP). 

[0404] The reaction time is usually about 1 0 minutes to about 1 2 hours, preferably about 1 5 minutes to about 6 hours. 

The reaction temperature is usually about -100 to about 150 °C, preferably about -80 to about 100 °C. 

[0405] Compound (LXIX 1 ), wherein Y" is a methylene group having 1 or 2 substituent(s) is produced by alkylating 

10 Compound (LXVIM') in the presence of a base, 

[0406] The "substituent" on said "methylene group which has substituents" may for example be a C ^ 6 alkyl group, etc. 
[0407] Said "base" may for example be an inorganic base, basic salt, aromatic amine, tertiary amine, metal hydride, 
metal amide and metal alkoxide, etc. The amount of a base employed is about 1 to about 5 moles, preferably about 1 
to about 3 moles per mole of Compound (LXV1T). 

15 . [0408] An alkylating agent may for example be a hydrocarbon having a leaving group. 

[0409] Said "leaving group" may for example be a halogen atom (for example, fluorine, chlorine, bromine, iodine, 
etc.), optionally haiogenated C r . 5 alkylsulfonyloxy (for example, methanesulfonyloxy, ethanesulfonyloxy, trichiorometh- 
anesulfonyloxy, etc.), optionally substituted Cg. 10 arylsulfonyloxy and the like. An "optionally substituted C 6 . 10 arylsul- 
fonyloxy" may for example, a C 6 . 10 arylsulfonyloxy (e.g., phenylsulfonyloxy, naphthylsulfonyloxy, etc.) which may have 

20 1 to 3 substituent(s) selected from a C t . 6 alkyl (e.g. methyl, ethyl, etc.), C^ 6 alkoxy (e.g., methoxy, ethoxy, etc.) and 
nitro, and those exemplified typically are phenylsulfonyloxy, m-nitrophenylsulfonyloxy, p-toluenesulfonyloxy and the 
. like. 

[041 0] Said "hydrocarbon" may for example be a C^g alkyl group, etc. 

[0411] The amount of an alkylating agent employed in this reaction is about 1 to about 10 moles, preferably about 
25 . 1 to about 3 moles per mole of Compound (LXVIir). 

[041 2] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 

is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as alcohol, ether, 

hydrocarbon, amide, haiogenated hydrocarbon, nitrite, sulfoxide and water as well as a mixture thereof. 

[0413] The reaction time is usually about 30 minutes to about 12 hours, preferably about 1 hour to about 6 hours. 
30 The reaction temperature is usually about -50 to about 150 °C, preferably about -20 to about 100 °C. 

[0414] Compound (XXVlb'), wherein Y is a methylene which may have 1 or 2 substituent(s), is produced by hydro- 

lyzing the nitrile of Compound (LXIX') to form an acid amide followed by a reduction. 

[0415] The "substituent" on said "methylene group which may have substituents" may for example be a C^g. alkyl 
group. 

35 [041 6] Said "hydrolyzing" reaction is conducted using a base in the presence of hydrogen peroxide. The amount of 
hydrogen peroxide employed is about 1 to about 5 mole, preferably about 1 to about 3 moles per mole of Compound 
(LXIX'). 

[0417] Said "base" may for example be an inorganic base, basic salt and the like. The amount of the base employed 

is about 1 to about 5 moles, preferably about 1 to about 3 moles per mole of Compound (LXIX 1 ). 
40 [0418] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 

is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as alcohol, ether, 

hydrocarbon, amide, haiogenated hydrocarbon, sulfoxide and water as well as a mixture thereof. 

[0419] The reaction time is usually about 30 minutes to about 36 hours, preferably about 1 hour to about 24 hours. 

The reaction temperature is usually about -20 to about 100 °C, preferably about 0 to about 80 °C. 
45 [0420] Other hydrolysis reaction conditions are those described in JIKKENKAGAKUKOZA 22, 4th edition (Ed. by 

Japanese Association of Chemistry), pages 151 to 153. 

[0421] A reducing agent employed in a subsequent reduction may for example be metal hydride such as aluminum 
hydride and diisobutylaluminum hydride, etc., a metal hydrogen complex such as lithium aluminum hydride and sodium 
borohydride, etc., a metal such as zinc, aluminum, tin and iron, etc. The amount of a reducing agent employed is about 

50 1 to about 1 0 moles, preferably about 1 to about 5 moles per mole of Compound (LXIX') when a metal hydride or metal 
hydrogen complex is employed, while it was about 1 to about 20 equivalents, preferably about 1 to about 5 equivalents 
when a metal is employed. In this reaction, a Lewis acid may be employed if desired. Said "Lewis acid" may for example 
be aluminum chloride, aluminum bromide, titanium (IV) chloride, tin (II) chloride, zinc chloride, boron trichloride, boron 
tribromide, boron trifluoride and the like. The amount of a Lewis acid employed is about 1 to about 10 moles, preferably 

55 about 1. to about 5 moles per mole of Compound (LXIX'). 

[0422] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon, amide and organic acid as well as a mixture thereof. 
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[0423] The reaction time is usually about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 
although it may vary depending on the type and the amount of the reducing agent employed. The reaction temperature 
is usually about -20 to about 120 °C, preferably about 0 to about 80 °C. 
[0424] Compound (XXVIb') is produced also by reducing Compound (LXIX') directly. 

5 [0425] The reducing agent employed in such a reduction may for example be a metal hydride such as aluminum 
hydride and diisobutylaluminum hydride, etc., a metal hydrogen complex such as lithium aluminum hydride and sodium 
borohydride, a metal such as zinc, aluminum, tin and iron. The amount of a reducing agent employed is about 1 to 
about 10 moles, preferably about 1 to about 5 moles per mole of Compound (LXIX') when a metal hydride or metal 
hydrogen complex is employed, while it was about 1 to about 20 equivalents, preferably about 1 to about 5 equivalents 

w when a metal is employed. In this reaction, a Lewis acid may be employed if desired. Said "Lewis acid" may for example 
be aluminum chloride, aluminum bromide, titanium (IV) chloride, tin (II) chloride, zinc chloride, boron trichloride, boron 
tribromide, boron trifluoride and the like. The amount of a Lewis acid employed is about 1 to about 1 0 moles, preferably 
about 1 to about 5 moles per mole of Compound (LXIX 1 ). 

[0426] A hydrogenatioh reaction may also serve for the reduction, and in such a case a catalyst such as Pd/C, 

15 platinum (IV) oxide, Raney nickel and Raney cobalt, etc. may be employed. The amount of a catalyst employed is 
about 5 to about 1000% by weight, preferably about 10 to about 300% by weight, based on Compound (LXIX'). This 
reaction may employ an amine such as ammonia, etc. if desired. The amount of the amine employed is about 1 to 
about 50 moles, preferably about 1 to about 20 moles per mole of Compound (LXIX'). It is also possible that various 
hydrogen sources may be employed instead of gaseous hydrogen. Said "hydrogen source" may for example be formic 

20 acid, ammonium formate, triethylammonium formate, sodium phosphinate, hydrazine and the like. The amount of such 
a hydrogen source is about 1 to about 10 moles, preferably about 1 to about 5 moles, per mole of Compound (LXIX'). 
[0427] This reaction is conducted advantageously using a solvent which is inert to the reaction. While such a solvent 
is not limited particularly as long as the reaction is proceeded, it may for example be a solvent such as an alcohol, 
ether, hydrocarbon, amide and organic acid as well as a mixture thereof. 

25 [0428] The reaction time is usually about 1 hour to about 100 hours, preferably about 1 hour to about 50 hours, 
although it may vary depending on the type and the amount of the reducing agent employed and the activity and the 
amount of the catalyst. The reaction temperature is usually about -20 to about 120 °C, preferably about 0 to about 80 
°C. When a hydrogenation catalyst is employed, the pressure of hydrogen is usually about 1 to about 100 atm. 
[0429] Compound (XXVIb') is produced also from Compound (LXVIII') similarly to the production of Compound 

30 (XXVIb') from Compound (LXIX'). - 

[0430] Compound (XXVI I la') is produced fromCompound (XXVIb 1 ) and Compound (XXVI I') similarly to the production 
of Compound (XXVIII') from Compound (XXVI 1 ) and Compound (XXVII'). , 

[0431] Compound (I') is produced from Compound (XXVIIIa') similarly to the production of Compound (I') from Com- 
pound (XXVIII*). 

35 ; [0432] In. each of the reactions described above, a starting compound having an amino, carboxy or hydroxy as its 
substituent may be present as a compound in which a protective group employed ordinarily jn a peptide chemistry has 
been introduced into such a substituent, and an intended compound can be obtained by deprotection if necessary after 
the reaction. - 

[0433] A protective group for an amino may for example be a formyl or each optionally substituted C^g alkyl-carbonyl 
40 (for example, acetyl, propionyl, etc.), benzoyl, C^g alkoxy-carbonyt (for example, methoxycarbonyl, ethoxycarbonyl, 
etc.), phenyloxycarbonyl, C 7 . 10 aralkylpxy-carbonyl (for example, benzyloxycarbonyl, etc.), trityl, phthaloyl and the like. 
Its substituent may for example be a halogen atom (for example, fluorine, chlorine, bromine, iodine, etc.), C^g alkyl- 
carbonyl (for example, acetyl, propionyl, valeryl, etc.), nitro and the like, and the number of the substituents may be 1 
to 3. 

45 [0434] A protective group for a carboxy may for example be each optionally substituted C^g alkyl (for example; 
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.), phenyl, trityl, silyl and; the like. Its substituent may for example 
be a halogen atom (for example, fluorine, chlorine, bromine, iodine, etc.), formyl, C^g alkyl-carbonyl (for example, 
acetyl, propionyl, butylcarbpnyl, etc.), nitro, C^g alkyl (for example, methyl, ethyl, tert-butyl, etc.) and Cg_ 10 aryl (for 
example, phenyl, naphthyl, etc.), and the number of the substituents may be 1 to 3. 

so [0435] A protective group for a hydroxy may for example be a formyl or each optionally substituted C^g alkyl (for 
example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.), phenyl, C 7 .^ aralkyl (for example, benzyl, etc.), C^g 
alkyl-carbonyl (for example, acetyl, propionyl, etc.), phenyloxycarbonyl, C 7 . t1 aralkyloxy-carbonyl (for example, ben-, 
zyloxycarbonyl, etc.), tetrahydropyranyl, tetrahydrofuranyl, silyl and the like. Its substituent may for example be a hal- 
ogen atom (for example, fluorine, chlorine, bromine, iodine, etc.), C^g alkyl (for example, methyl, ethyl, tert-butyl, etc.), 

55 C 7 ,^ aralkyl (for example, benzyl, etc.), Cg_ 10 aryl (for example, phenyl, naphthyl, etc.). nitro, etc., and the number of 
the substituents may be 1 to 3. 

[0436] A deprotection method may be a method known per se such as a treatment with an acid, base, UV, hydrazine, 
phenylhydrazine, sodium N-methyldithiocarbamate, tetrabutylammonium fluoride, Palladium (II) acetate and the like, 
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as well as a reduction. 

[0437] In any case, adeprotection, acylation, alkylation, hydrogenation, oxidation, reduction, carbon chain elongation 
and substituent exchange reaction are further employed if necessary alone or in combination with each other to syn- 
thesize Compound (A), (I), (P), (A-1), (1-1) or (P-1). These reactions may employ the methods described for example 

5 in SINJIKKENKAGAKUKOZA, Vols. 14 and 15, 1977 (MARUZEN) and the like. 

[0438] When an objective product is obtained in a free form by a reaction described above, then it may be converted 
in accordance with an ordinary method into a salt, and when it is obtained as a salt then it may be converted in ac- 
cordance with an ordinary method into a free form or another salt. Compound (A), (I), (P), (A-1), (1-1) or (P-1) thus 
obtained can be isolated and purified from a reaction solution by a known method such as a partition, concentration, 

10 solvent extraction, fraction distillation, crystallization, recrystallization, chromatography and the like. 

[0439] When Compound (A), (I), (I"), (A-1 ), (1-1 ) or (P-1 ) is present as a configuration isomer, diastereomer, conformer 
and the like, then it can be isolated if desired by a separation or purification procedure described above. When Com- 
pound (A), (I), (P), (A-1 ), (1-1 ) or (P-1 ) is present as a racemate, it can be resolved into S form and R form by an ordinary 
optical resolution method. 

15 [0440] When Compound (A), (I), (P), (A-1), (1-1) or (P-1) has its stereoisomers, then individual isomers or a mixture 
thereof may also encompassed in the invention. 

[0441] Compound (A), .(I), (P), (A-1), (1-1) or (P-1) may be a hydrate or anhydrous substance. 
[0442] Compound (A), (I), (P), (A-1 ), (1-1 ) or (P-1 ) may be labeled with an isotope (for example, ^H, U C, 35 S) and the 
like. , 
20 [0443] A compound represented by Formula: . 



25 



30 




(wherein each of R 2a and R 33 is an optionally substituted aliphatic hydrocarbon group or acyl group, . 
35 R 4 * is a hydrogen atom, optionally substituted hydrocarbon group, acyl group or optionally substituted hydroxy 

* group, . . : . 

R 5a is an optionally substituted hydrocarbon group, acyl group, optionally substituted heterocyclic group or hal- 
ogen atom, 

Each of R 6a , R 7a , R 8a and R 9a is a hydrogen atom or optionally substituted hydrocarbon group, 
40 X a is a bond, oxygen atom, optionally oxidized sulfur atom or optionally substituted nitrogen atom), or by Formula: 
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50 




(wherein each of R 23 and R 33 is an optionally substituted aliphatic hydrocarbon group or acyl group, 

R 48 is a hydrogen atom, optionally substituted hydrocarbon group, acyl group or optionally' substituted hydroxy 
group, 

R 5a is an optionally substituted hydrocarbon group, acyl group, optionally substituted heterocyclic group or hal- 
ogen atom, 
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Each. of R 6a r R 7a , R 8a and R 9a is a hydrogen atom or optionally substituted hydrocarbon group, 
X a is a bond, oxygen atom, optionally oxidized sulfur atom or optionally substituted nitrogen atom, 
Z is an optionally substituted hydroxy group or halogen atom, or a salt thereof, is* a novel compound. 
[0444] An "aliphatic hydrocarbon group" of an "optionally substituted aliphatic hydrocarbon group" represented by 
R 2a and R 3a may for example be a Ijnear hydrocarbon or alicyclic hydrocarbon group such as an alkyl group, alkenyl 
group, alkynyl group, cycloalkyl group and the like, with a linear (straight or branched) or alicyclic hydrocarbon group 
having 1 to 16 carbon atoms being preferred. Specifically, those listed below are employed. 

(1) Linear hydrocarbon groups: 

alkyl groups (preferably, a lower alkyl group (for example, a alkyl group such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like)], 

• (2) Alicyclic hydrocarbon groups: 

cycloalkyl groups [preferably, a lower cycloalkyl group (for example, a C 3 . 6 cycloalkyl group such as cyclopro- 
pyl, cyclobutyl, cyclopentyl, cyclohexyl and the like) and this lower cycloalkyl group may be fused with benzene 
ring.], 

and a substituent on such a "aliphatic hydrocarbon group" may for example be a group selected from the group 
(hereinafter referred to as Substituent Group B) consisting of (1 ) a halogen atom, (2) a C V3 alkylenedioxy 
group, (3) a nitro group, (4) an optionally halogenated C^. G alkyl group, (5) a C 3 . 6 cycloalkyl group, (6) a C 6 . 14 
aryl group, (7) an optionally halogenated C^ 6 alkoxy group, (8) an optionally halogenated C t . 6 alkylthio group, 
(9) a hydroxy group, (10) an amino group, (11) a mono-Cj.g alkylamino group, (12) a mono-C 6 . 14 arylamino 
group, (13) a di-'C^g alkylamino group, (1 4) a di-Cg_ 14 arylamino group, (15) an acyl group selected from formyl, 
carboxy, carbamoyl, C^g alkyl -carbonyl, C 3 . 6 cycloalkyl-carbonyl, C^g alkoxy-carbonyl, Cg_ 14 aryl-carbonyl, 
C 7-16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle hav- 
ing, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-car- 
• bonyt, mono-C,.g alkyl-carbamoyl, di-C^g alkyl-carbamoyl, Cg. 14 aryl -carbamoyl, (5- or 6-membered hetero- 
cycle having, in addition, to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms)-carbamoyl, C A . S alkyl-thiocarbonyl, C^g cycloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . 14 aryl- 
thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^g alkyl-thiocar- 
bamoyl, Cg. 14 aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbamoyl, mono-C^g alkylsulfamoyl, 
di-C^g alkylsulfamoyl, C 6 . 14 arylsulfamoyl, C V g alkylsulfonyl, Cg_ 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 aryl- 
sulfinyl, sulfino, sulfo, C^g alkoxysulfinyl, Cg_ 14 aryloxysulfinyl, C^q alkoxysulfonyl and C 6 . 14 aryloxysulfonyl, 
(16) an acylamino group selected from formylamino, C^g alkyl-carboxamido, C 6 . 14 aryl-carboxamido, C^g 
alkoxy-carboxamido, C^g alkylsulfonylamino and C 6 . 14 arylsulfonylamino, (1 7) an acyloxy group selected from 
C-i-6 alkyl-carbonyloxy, Cg_ 14 aryl-carbonyloxy, C^g alkoxy-carbonyloxy, mono-C^g alkyl-carbamoyloxy, 
di-C^g alkyl-carbamoyloxy, C 6 . 14 aryl-carbamoyloxy and nicotinoyloxy. (1 8) a 4- to 14-membered heterocyclic 
group having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms, (19) a phosphono group, (20) a Cg_ 14 aryloxy group, (21) a di-C v6 alkoxy-phosphoryl group, (22) a 
C 6 . 14 arylthio group, (23) a hydrazino group, (24) an imino group, (25) an oxo group, (26) an ureido group, 
(27) a C^g alkyl-ureido group, (28) a di-C^g-alkyl-ureido group, (29) an oxide group and (30) a group formed 
by binding 2 or 3 groups selected from (1 ) to (29) listed above.Those exemplified typically as these substituents 
are those exemplified with regard to Substituent Group A described above. 

[0445] An "acyl group" represented by R 2a and R 3a is one similar to an "acyl group" represented by R 2 and R 3 . 
[0446] Any of "optionally substituted hydrocarbon group" , "acyl group" and "optionally substituted hydroxy group" 
represented by R 4a is one similar to any of "optionally substituted hydrocarbon group", "acyl group" and "optionally 
substituted hydroxy group" represented by R 4 . 

[0447] Any of "optionally substituted hydrocarbon group", "acyl group", "optionally substituted heterocyclic group" 
and "halogen atom" represented by R 5a is one similar to any of "optionally substituted hydrocarbon group", "acyl group", 
"optionally substituted heterocyclic group" and "halogen atom" represented by R 5 . 

[0448] An "optionally substituted hydrocarbon group" represented by R 6a , R 7a , R 83 and R 9a is one similar to an 
"optionally substituted hydrocarbon group" represented by R 6 , R 7 , R 8 and R 9 . 

[0449] Any of "optionally oxidized sulfur atom" and "optionally substituted nitrogen atom" represented by X a is one 
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similar to an "optionally oxidized sulfur atom" or "optionally substituted nitrogen atom" represented by X. 
[0450] An "optionally substituted hydroxy group" represented by Z may for example be a group represented by For- 
mula: -OZ a wherein Z a is a hydrogen atom, optionally substituted hydrocarbon group or acyl group. 
[0451] Any of "optionally substituted hydrocarbon group" and "acyl group" represented by Z a is one similar to any of 
"optionally substituted hydrocarbon group" and "acyl group" represented by R 2 . 

[0452] A halogen atom represented by Z is a fluorine atom, chlorine atom, bromine atom and iodine atom. 
[0453] Compounds (B) and (C) are preferably those listed below. 

(1 ) Compounds (B) and (C) wherein each of R 2a and R 3a is (1 ) a C v6 alkyl group which may be substituted by <1 > 
a halogen atom, <2> a hydroxy group which may be substituted by a substituent selected from a C^g alkyl, C^g 
alkyl-carbonyl, C^g alkylsulfonyl and C 7 . 16 aralkyl, <3> an amino group which may be substituted by 1 or 2 C^g 
alkyl. Ci-6 alkyl-carbonyl and C 6 . 14 aryl-carbonyl, <4> a 4- to 1 0-membered heterocyclic group containing 1 to 3 
heteroatom(s) selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms, <5> a thio group which 
may be substituted by C^g alkyl, <6> a C^g alkyl-sulfinyl group or <7> a C\.$ alkyl-sulfonyl group or (2) a C^g 
. alkoxy-carbonyl group, 

R 4 * is (i) a hydrogen atom, (ii) a C^g alkyl group [this C^g alkyl group may have a substituent selected from 

(1) a halogen atom, (2) a C^g alkoxy group, (3) a hydroxy group, (4) an amino group, (5) a mono-C^g alkylamino 
group, (6) a di-C^g alkylamino group, (7) a 4- to 10-membered heterocyclic group containing 1 to 3 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may have an oxo, (8) a 
C 6 . u arylthio, (9) an ureido, (10) a carboxy, (11) a carbamoyl, (12) a C v . 6 alkoxy-carbonyl, (13) a mono-C^g alkyl- 
carbamoyl, (14) a fonmylamino and (15) a C^ alkyl-carboxamido] or (iii) a formyl group; 

X a is a bond, oxygen atom, optionally oxidized sulfur atom, -NH- or -N(methyl)-, . 
R 5 * is, ' 
when X a is a bond, then (i) a C^g alkyl group or (ii) a halogen atom, 

when X a is an oxygen atom, then (i) a C^g alkyl group [this C^ alkyl group may have a substituent selected 
from (1 ) a halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a carbamoyl, (6) a C^g alkoxy- 
carbonyl, (7) a mono-Ci.g alkyl-carbamoyl, (8) a di-C^ alkyl-carbamoyl, (9) a 4- to 10-membered heterocyclic 
group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms], 
(ii) a C 3 . 6 cycloalkyl group, (iii) a C 7 . 16 aralkyl group, (iv) a C^g alkyl-carbonyl group, (v) a C 6 . 14 aryl-carbonyl 
group, (vi) a C^g alkoxy-carbonyl group, (vii) a mono- or di-C^g alkyl-thiocarbamoyl group, (viii) an optionally 
halogenated C^g alkyl-sulfonyl group or (ix) a 4- to 1 0-membered heterocyclic group containing 1 to 4 heteroatom 
(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this heterocyclic group may have 
a Cg_ u aryl], 

when X a is an optionally oxidized sulfur, then (i) a C^g alkyl group or (ii) a mono- or di-C^g alkyl-carbamoyl 
group, 

when X a is -NH- or -N(methyl)-, then (i) a C-j.g alkyl group [this Cj.g alkyl group may have a C^g alkoxy- 
carbonyl], (ii) forrnyl, (iii) a C^g alkyl-carbonyl group, (iv) a C 1 . 6 alkoxy-carbonyl group, (v) a carbamoyl group, (vi) 
a mono- or di-C-,. 6 alkyl-carbamoyl group or (vii) a C^g alkyl-sulfonyl group, 

each of R 6a , R 7a , R 8a and R 9a is a hydrogen atom or C^g alkyl group, 

Z is (i) a hydroxy group which may be substituted by a C^g alkyl-carbonyl or (ii) a halogen atom. 

(2) Compounds (B) produced in Reference Examples 5,. 6, 26, 27, 30, 57, 60, 63, 95 and 137. 

(3) Compounds (C) produced in Reference Examples 7, 8 and 115. 

[0454] A prodrug for an inventive Compound (I), (P), (1-1 ) or (P-1 ) is a compound which is converted into Compound 
(I). C). (1*1) or (I'* 1 ) under a physiological condition as a result of a reaction with an enzyme or gastric acid, thus a 
compound undergoing an enzymatic oxidation, reduction or hydrolysis to form Compound (I), (P), (1-1) or (P-1) and a 
compound hydrolyzed by gastric acid to form Compound (I), (P), (1-1). or (P-1). A prodrug for Compound (I), (P), (1-1) or 
(P-1) may for example be a compound obtained by subjecting an amino group in Compound (I), (P), (1-1) or (P-1) to an 
acylation, alkylation or phosphorylation (e.g., a compound obtained by subjecting an amino group in Compound (I), 
(P), (1-1 ) or (P-1 ) to an eicosanoylation, alanylation, pentylaminocarbonylation, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)meth : 
oxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation, pivaloyloxymethylation and tert-butylation, etc.); a 
compound obtained by subjecting a hydroxy group in Compound (I), (P), (1-1) or (P-1) to an acylation, alkylation, phos- 
phorylation or boration (e.g., a compound obtained by subjecting an hydroxy. in Compound (I), (P), (1-1) or (P-1) to an 
acetylation, palmitoyiation, propanoylation, pivaloylation, succinylation.fumarylation, alanylation, dimethylaminometh- 
ylcarbonylation, etc.); a compound obtained by subjecting a carboxy group in Compound (I), (P), (1-1) or (P-1) to an 
esterification or amidation (e.g., a compound obtained by subjecting a carboxy group in Compound (I), (P), (1-1) or (I'- 
ll to an ethylesterification, phenylesterification, carboxymethylesterification, dimethylaminomethylesterification, pival- 
oyloxymethylesterification, ethoxycarbonyloxyethylesterification, phthalidylesterification, (5-methyl-2-oxo-1 ,3-dioxo- 
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len-4-yl)methylesterification, cyclohexyloxycarbonylethylesterification and methylamidation, etc.) and the like. Any of 
these compounds can be produced from Compound (I), (I"), (1-1) or (P-1) by a method known per se. 
[0455] A prodrug for Compound (I), (l') t (1-1) or (P-1) may also be one which is converted into Compound (I), (P), (I- 
1) or (P-1) under a physiological condition, such as those described in "IYAKUHIN no KAIHATSU (Development of 

s Pharmaceuticals)", Vol.7, Design of Molecules, p. 163-1 98, Published by HIROKAWA SHOTEN (1990). 

[0456] As a salt of Compound (A), (I), (P), (A-1 ), (1-1 ), (P-1 ), (B) or (C) may for example be a physiologically acceptable 
salt. For example, a salt with an inorganic base, ammonium, organic base, inorganic acid, organic acid, basic or acidic 
amino acid may be employed. A salt with an inorganic base may for example be an alkaline metal salt such as sodium 
and potassium salts, etc., an alkaline earth metal salt such as calcium and magnesium salts, etc., aluminum and the 

10 like. A salt with an organic base may for example be a salt with trimethylamine, triethylamine, pyridine, picoline, 2,6-lu- 
tidine, ethanolamine, diethanolamine, triethanolamine, cyclohexylamine, dicyclohexylamine or N,N'-dibenzylethylen- 
ediamine, etc. A salt with an inorganic acid may for example be a salt with hydrochloric acid, hydrobromic acid, nitric 
acid, sulfuric acid or phosphoric acid, etc. A salt with an organic salt may for example be a salt with formic acid, acetic 
acid, trifluoro acetic acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, 

is malic acid, methanesulfonic acid, benzenesulfonic acid or p-toluenesulfonic acid, etc. A salt with a basic amino acid 
may for example be a salt with arginine, lysine or ornithine, etc., and a salt with acidic amino acid may for example be 
a salt with aspartic acid or glutamic acid, etc. 

[0457] Among those listed above, a pharmacologically acceptable salt is preferred, including, a salt with an inorganic 
acid such as hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid and phosphoric acid, etc., a salt with an 

20 organic acid such as acetic acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, meth- 
anesulfonic acid and p-toluenesu!fonic acid, etc. when Compound (I) or (P) has a basic functional group, as well as an 
alkaline metal salt such as sodium salt and potassium salt, etc., an alkaline earth metal salt such as calcium salt and 
magnesium salt, etc., and an ammonium salt when Compound (I) or (P) has a acidic functional group. 
[0458] Since Compound (A), (I), (P), (A-1 ), (1-1 ), (P-1 ) according to the invention or a salt thereof (including a prodrug 

25 for Compound (I), (1-1), (P),(P-1)) (hereinafter abbreviated as an inventive compound) has an excellent phosphodieste- 
rase (PDE) IV-inhibiting effect and a low toxicity and also is safe, it can be employed as a prophylactic or therapeutic 
agent in mammals (for example, human, mouse, dog, rat, cattle, etc.) against inflammatory diseases, for example, 
bronchial asthma, chronic obstructive pulmonary disease (CO PD), rheumatoid arthritis, autoimmune disease, diabetes, 
graft versus host disease, multiple sclerosis, sepsis, psoriasis, osteoporosis, depression, central dysfunction after cer- 

30 ebrovascular occlusion, cerebrovascular dementia, Alzheimer dementia, obesity, cardiac insufficiency, atopic derma- 
titis and the like, as well as a phosphodiesterase (PDE) IV inhibitor. The administration route may be oral or parenteral. 
... [0459] A specific dosage form may for example.be a tablet (including sugar-coated. and film-coated tablets), pill, 
capsule (including microcapsule), granule, fine powder, powder, syrup, emulsion, injection formulation, inhalation for- 
mulation, ointment,. eye drop, aerosol, ophthalmic ointment, hard ointment, suppository, troche, poulitic, liniment and 

35 the like. Any of these formulations can be prepared in accordance with an ordinary method (for example a method 
described in Japanese Pharmacopoeia). 

[0460] The amount of an inventive compound in a formulation according to the invention may vary depending on the 
dosage form, and it is usually 0.01 to 100% by weight based on the entire formulation, preferably 0.1 to 50% by weight, 
more preferably 0.5 to 20% by weight. 

40 [0461] Specifically, a tablet is produced by mixing a medicament as it is with an excipient, binder, disintegrant or 
other suitable additives to form a homogenous mass/granulating by a suitable method, combining with a lubricant and 
the like, and then compressing into a tablet, or by mixing a medicament as it is with an excipient, binder, disintegrant 
or other suitable additives to form a homogenous mass and then compressing directly into a tablet, or by preparing a . 
granule first and then compressing into a tablet directly or after mixing with suitable additives to form a homogenous 

*s mass. The formulation can further contain colorants, seasonings and the like, if necessary, The formulation can further 
be film-coated by a suitable coating. 

[0462] In a method for producing an injection formulation, a certain amount of a medicament is dissolved, suspended. 

or emulsified in a water for injection, physiological saline and Ringer's solution when the medicament is water-soluble, 

or usually in a vegetable oil when the medicament is water-insoluble, whereby obtaining a certain quantity, or a certain 
50 amount of the medicament is enclosed in a vial for an injection formulation. 

[0463] An oral formulation carrier is a material employed customarily in the pharmaceutical field, such as starch, 

mannitol, crystalline cellulose, sodium carboxymethylcellulose and the like! A vehicle for injection may for example be. 

distilled water, physiological saline, glucose solution, infusion solution and the.like. Other additives generally employed 

in a formulation may also be added properly. 
55 [0464] While the dose of such a formulation may vary depending on the age, body weight, condition, administration 

route, administration frequency and the like, a daily dose in an adult having asthma is usually 0.01 to 100 mg/kg as 

an active ingredient (inventive compound), preferably 0.01 to 50 mg/kg, more preferably 0.05 to 10 mg/kg, which is 

given orally once or in two portions a day. 
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[0465] " While the compound of the invention can exhibit an excellent phosphodiesterase (PDE) IV-inhibiting activity 
even when being given alone; it can be used also in combination (multimedicament combination) with pharmaceutical 
components other than inventive compounds (hereinafter referred to as concomitant medicaments). 
[0466] Such a concomitant medicament may for example be an antiasthma agent (for example, fluticasone propi- 
5 onate, beclomethasone propionate, theophylline, procaterol, ketotifen, azelastine, seratrodast, etc.), anti-allergic agent 

• (for example, fexofenadine, epinastine, ebastine, etc.), anticholinergic agent (for example ipratropium bromide, flutro- 
pium bromide, oxitropium bromide, etc.), anti-inflammatory agent (for example, diclofenac sodium, ibuprofen, in- 
domethacin, loxoprofen sodium, etc.), antibacterial agent (for example, cefixime, cefdinir, ofloxacin, tosufloxacin tosi- 
late, levofloxacin, etc.), antifungal agent (for example, fluconazole, itraconazole, etc.), diabetes-treating agent (for 

10 example, pioglitazone, nateglinide, voglibose, acarbose, etc.), etc. 

[0467] When using an inventive compound in combination with a concomitant medicament, the timings of the ad- 
ministration of the inventive compound and the concomitant medicament are not particularly limited, and the inventive 
compound and the concomitant medicament can be given to a subject simultaneously or at a certain time interval. The 
dose of the concomitant medicament may be in accordance with a dose employed clinically, and selected appropriately 

15 depending on the target, route, disease, combination and the like. 

[0468] The administration mode of an inventive compound and a concomitant medicament are not particularly limited, 
provided that the inventive compound and the concomitant medicament are combined upon administration. Such an 
administration mode may for example be (1) an administration of a single formulation obtained by formulating an in- 
ventive compound and a concomitant medicament simultaneously, (2) a simultaneous administration via an identical 

20. route of two formulations obtained by formulating an inventive compound and a concomitant medicament separately, 
(3) a sequential and intermittent administration via an identical route of two formulations obtained by formulating an 
inventive compound and a concomitant medicament separately, (4) a simultaneous administration via different routes 
of two formulations obtained by formulating an inventive compound and a concomitant medicament separately, (5) a 
sequential and intermittent administration via different routes of two formulations obtained by formulating an inventive 

25 compound and a concomitant medicament separately (for example, inventive compound followed by concomitant med- 
icament, or inverse order) and the like. These administration modes are hereinafter referred to as an inventive con- 
comitant preparation. 

[0469] An inventive concomitant preparation has a low toxicity, andthusan inventive compound and/or a concomitant 
medicament described above are mixed with a pharmacologically acceptable carrier in accordance with a method 
■ 30 known per se to form a pharmaceutical composition, for example, a tablet (including sugar-coated and film-coated 
tablets), powder, granule, capsule (including softcapsule), solution, injection formulation, suppository, sustained re- 
lease formulation and the like, which can safely be given orally or parenteraly (e.g., topically, rectally, intravenously). 
An injection formulation may be given intravenously, intramuscularly, subcutaneously, into an organ, intranasally, in- 
tradermally, via eye drop, intracerebral^, rectally, vaginally and intraperitoneally, or into a tumor, or proximal to the 

35 tumor, or directly into a lesion. 

[0470] A pharmacologically acceptable carrier which may be employed for producing an inventive concomitant prepr 
aration may for example be one similar to those employed in an inventive pharmaceutical composition described above. 
[0471] The ratio between an inventive compound and a concomitant medicament in an inventive concomitant prep- 
aration may be selected appropriately on the basis of the target, route and disease, etc. 

to " [0472] For example, the amount of an inventive compound contained in an inventive concomitant preparation is 
usually about 0.01 to 100% by weight based on the entire formulation, preferably about 0.1 to about 50% by weight, 
more preferably about 0,5 to about 20% by weight, although it may vary depending on the dosage form. 
[0473] The amount of an concomitant medicament contained in an inventive concomitant preparation is usually about 
0.01 to 100% by weight based on the entire formulation, preferably about 0.1 to about 50% by weight, more preferably 

45 about 0.5 to about 20% by weight, although it may vary depending on the dosage form. 

[0474] The amount of an additive such as a carrier contained in an inventive concomitant preparation is usually about 
1 to about 99.99% by weight based on the entire formulation, preferably about 1 0 to about 90% by weight, although it 
may vary depending on the dosage form. 

[0475] Similar amounts may be employed also when an inventive compound and a concomitant medicament are 
so formulated separately. 

[0476] Such a formulation can be produced by a method known per se which is employed usually in a pharmaceutical 
process.. 

[0477] For example, an inventive compound and a concomitant medicartient can be formulated with a dispersant (e. 

• g., Tween 80 (ATLAS POWDER, USA), HC060 (NIKKO CHEMICALS), polyethylene glycol, parboxymethy I cellulose, 
.55 sodium alginate, hydroxypropyjmethyl cellulose, dextrin, etc.), a stabilizer (e.g., ascorbic acid, sodium pyrosulfite, etc.), 

a surfactant (e.g., polysorbate 80, macrogol, etc.), a solubilizing agent (e.g., glycerin, ethanol, etc.), buffer agent (e. 
g., phosphoric acid and its alkali metal salts, citric acid and its alkali metal salt, etc.), an osmotic agent (e.g., sodium 
chloride, potassium chloride, mannitol, sorbitol, glucose, etc.), a pH modifier (e.g. , hydrochloric acid, sodium hydroxide, 
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etc.), a preservative (e.g., ethylp-hydroxybenzoate, benzoic acid, methylparabene, propylparaben, benzyl alcohol, 
etc.), a solubilizer (e.g., concentrated glycerin, meglumine, etc.), a solubilizing aid (e.g., propylene glycol, sugar, etc.), 
a painkiller (e.g., glucose, benzyl alcohol, etc.), etc. into an aqueous formulation for injection, or dissolved, suspended 
or emulsified in a vegetable oil such as olive oil, sesame oil, cottonseed oil and corn oil, etc. and in a solubilizing aid 
such as propylene glycol, etc. to form an oily formulation, whereby producing an injection formulation. 
[0478] In order to obtain an oral dosage form, a method known per se is employed to compress an inventive com- 
pound or a concomitant medicament for example with an excipient (e.g., lactose, sugar, starch, etc.), a disintegrant 
(e.g., starch, calcium carbonate, etc.), a binder (e.g., starch, gum arabic, carboxymethyl cellulose, polyvinyl pyrrol id one, 
hydroxypropyl cellulose, etc.) or a glidant (e.g., talc, magnesium stearate, polyethylene glycol 6000, etc.) into a desired 
shape, which is then subjected to a taste masking, covered with an enteric coating or imparted with a sustained release 
performance if necessary by/means of a coating method known perse, whereby obtaining an oral dosage form. Such 
a coating may for example be hydroxypropylmethyl cellulose, ethyl cellulose, hydroxymethyl cellulose, hydroxypropyl 
cellulose, polyoxyethylene glycol, Tween 80, Pluronic F68, cellulose acetate phthalate, hydroxypropylmethyl cellulose 
phthalate, hydroxymethyl cellulose acetate succinate, Eudragit (Rohm, German, methacrylic/acrylic acid copolymer) 
and a colorant (e.g., iron oxide red, titanium dioxide, etc.). An oral dosage form may be an instantaneous release 
formulation or a sustained release formulation. 

[0479] In order to obtain for example a suppository, a method, known per se is employed to convert an inventive . 
compound or concomitant medicament into an oily or aqueous solid, semi-solid or liquid suppository. The oily base 
employed in a composition described above may for example be a higher fatty acid glyceride [e.g., cocoa butter, UITEP- 
SOL (DYNAMITE NOVEL, Germany), etc.], a medium fatty acid [e.g!, MIGRIOL (DYNAMITE NOVEL, Germany), etc.], 
or a vegetable oil (e.g., sesame oil, soybean oil, cottonseed oil, etc.),. etc. The aqueous base may for example be 
polyethylene glycol and propylene glycol, and the aqueous gel base may for example be natural gums, cellulose de- 
rivatives, vinyl polymers and acrylic acid polymers, etc. 

[0480] A sustained release formulation described above may for example be a sustained-release microcapsule, etc. 
[0481] While a sustained-release microcapsule can be obtained by a method known per se, a sustained release 
formulation shown in Section [2] described below is formed and administered in a preferred case. 
[0482] The inventive compound is preferably formulated as an oral dosage form such as a solid formulation (e.g., 
powder, granule, tablet, capsule, etc.), or as a rectal formulation such as a suppository, etc. The oral dosage form is 
particularly preferred. - . 

[0483] A concomitant medicament can be formulated into a dosage form described above based on the type of the 
medicament. 

[0AM] The fallowings are the descriptions with regard to [1] the injection formulation of the inventive compound and 
the concomitant medicament and the method for producing the same, [2] the sustained-reiease or immediate release 
formulation of the medicament of the inventive compound and the concomitant medicament and the method for pro- 
ducing the same and [3] the sublingual, buccal or instant oral disintegration formulations employing of the inventive 
compound and the concomitant medicament and the method for producing the same! 

[1] Injection formulation and method for producing the same 

[0485] The solution obtained by dissolving the inventive compound and the concomitant medicament in water is 
employed preferably. Such injection formulation may contain a benzoate and/or a salicylate. 

[0486] . Said injection formulation is obtained by dissolving the inventive compound and the concomitant medicament 
in water together with a benzoate and/or a salicylate in water as desired. 

[0487] The benzoate and/or a salicylate described above may be an alkali metal salt such as sodium and potassium 
salts, etc., an alkaline earth metal salt such as calcium and magnesium salts, etc., an ammonium salt, a meglumine 
salt as well as a salt of an organic acid such as trometamot, etc. 

[0488] The concentration of an inventive compound or a concomitant medicament in an injection formulation is about 
0.5 to about 50w/v%, preferably about 3 to about 20w/v%. The concentration of a benzoate and/or a salicylate is about 
0.5 to about 50w/v%, preferably about 3 to about 20w/v%. 

[0489] The formulation may contain additives employed customarily in a injection formulation, such as a stabilizer 
(ascorbic acid, sodium pyrosulfite and the like), a surfactant (polysorbate 80, macrogol and the like), a solubilizing 
agent (glycerin, ethanol and the like), a buffer agent (phosphoric acid and its alkali metal salt, citric acid and its alkali 
metal salt and the like), an osmotic agent (sodium chloride, potassium chloride and the like), a dispersing agent (hy- 
droxypropylmethyl cellulose, dextrin), a pH modifier (hydrochloric acid, sodium hydroxide and the like), a preservative 
(ethyl p-hydroxybenzoate, benzoic acid and the like), a solubilizer (concentrated glycerin, meglumine and the like), a 
solubilizing aid (propylene glycol, sugar and the like), a painkiller (glucose, benzyl alcohol and the like) properly. Any 
of these additives are added in an amount employed customarily in a formulation for injection. 
[0490] The pH of the injection formulation is adjusted at 2 to 1 2, preferably 2.5 to 8.0 with a pH modifier 
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[0491] An injection formulation is obtained by dissolving an inventive compound and a concomitant medicament if 
desired together with a benzoate and/or salicylate in water if desired together with the additives listed above. These 
components may be dissolved in any order as appropriate similarly to a customary preparation of a formulation for 
injection. 

5 [0492] An injection formulation is preferably warmed, and given as a formulation for injection after sterilizing by 
filtration or autoclave similarly to a customary formulation for injection. 

[0493] An injection formulation is preferably autoclaved at 100 to 121 °C for 5 to 30 minutes. 

[0494] A formulation may be present as a solution imparted with an antibacterial activity for the purpose of using 

several times in divided doses. 

w 

[2] Sustained-release or immediate release formulation and method for producing the same 

[0495] A sustained release formulation obtained by coating a core containing an inventive compound or a concom- 
itant medicament with a water-insoluble material or a swelling polymer as desired is employed preferably. For example, 

15 a sustained-release oral formulation of a single daily dose is preferred. 

[0496] A water-insoluble material employed as a coating may for example be cellulose ether such as ethyl cellulose 
and butyl cellulose, etc., cellulose ester such as cellulose acetate and cellulose propionate, etc., polyvinyl ester such 
as polyvinyl acetate and polyvinyl butyrate, etc., acrylic acid-based polymer such as acrylic acid/methacrylic acid co- 
polymer, methyl methacrylate copolymer, ethoxyethyl methacrylate/cinnamoethyl methacrylate/aminoalkyl methacr- 

20 yiate copolymer, polyacrylic acid, polymethacrylic acid, metacrylic acid alkylamide copolymer, poly(methyl methacr- 
ylate), polymethacrylate, polymethacrylamide, aminoalkyl methacrylate copolymer, poly(methacrylic anhydride), gly- 
cidyl methacrylate copolymer, especially, a series of Eudragit such as Eudragit RS-100, RL-100, RS-30D, RL-30D, 
RL-PO, RS-PO (ethyl acrylate/methyl methacrylate/chlorotrimethyl methacrylate/ethyl ammonium copolymer) and 
Eudragit NE-30D (methyl methacrylate/ethyl acrylate copolymer), hydrogenated oils such as a hydrogenated castor 

25 oil (e.g., Lubri wax (Freund Industrial Co., Ltd.), waxes such as carnauba wax, a fatty acid glycerin ester and paraffin 
and a polyglycerin fatty acid ester, etc. 

[0497] As a swelling polymer, a polymer having an acidic cleavable group and exhibiting a pH-dependent swelling 
is preferred, and an acidic cleavable group-bearing polymer which undergoes a less swelling at an acidic pH such as 
in stomach but is swollen extensively at a neutral pH such as in small and large intestines is preferred. 

30 [0498] Such polymer having an acidic cleavable group and exhibiting a pH-dependent swelling may for example be 
a crosslinked polyacrylic acid polymer such as Carbomers 934P, 940, 941 , 974P, 980, 1 342 and the like, Polycarbophil 
- and Calcium Polycarbophil (BF GOODRICH), HIGHVIS Wakos 103, 104, 105 and 304 (Wako Pure Chemical). 
[0499] A coating employed in a sustained release formulation may further contain a hydrophilic material. 
[0500] Such hydrophilic material may for example be a polysaccharide which may have a sulfate group such as 

35 pullulan, dextrin and alkali metal alginates, a polysaccharide having a hydroxyalkyl group or a carboxyalkyl group such 
as hydroxypropyl cellulose, hydroxypropylmethyl cellulose and sodium carboxymethyl cellulose as well as methyl cel- 
lulose, polyvinyl pyrrolidone, polyvinyl alcohol and polyethylene glycol,, etc. 

[0501] The water-insoluble material content in a coating of a sustained release formulation is about 30 to about 90% 
(w/w), preferably about 35 to about 80% (w/w), more preferably about 40 to about 75% (w/w), and the swelling polymer 
40 . content is about 3 to about 30% (w/w), preferably about 3 to about 1 5% (w/w). A coating may further contain a hydrophilic 
material, the content of which in the coating is about 50% (w/w) or less, preferably about 5 to about 40% (w/wj, more 
preferably about 5 to about 35% (w/w). Percent (w/w) referred here means a % by weight based on the coating com- 
position which is the rest of the coating solution after deleting any solvent (e.g., water and a lower alcohol such as 
methanol and ethanol, etc.). 

45 [0502] A sustained release formulation is produced, as exemplified below, by preparing a core containing a medica : 
ment followed by coating a resultant core with a coating solution obtained by melting a water-insoluble material or a 
swelling polymer or by dissolving or dispersing such material in a solvent. 

I. Drug-containing core preparation 
so - 

[0503] While a coated medicament-containing core (hereinafter sometimes referred to simply as a core) may be in 

any nonlimiting shape, it is formed preferably as a particle such as a granule or a fine particle. 

[0504] When a core is a granule or a fine particle, it has a mean particle size preferable of about 1 50 to 2,000 u.m, 

more preferably about 500 to 1 ,400 urn. 
55 [0505] The core can be prepared by a standard method. For example, a medicament is combined with suitable 

excipient, binder, disintegrant, glidant, stabilizer and the like, and then subjected to a wet extrusion granulation or a 

fluidized bed granulation. 

[0506] The medicament content in a core is about 0.5 to about 95% (w/w), preferably about 5.0 to about 80% (w/w), 
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more preferably about 30 to about 70% (w/w). 

[0507] The excipient contained in a core may for example be a saccharide such as sucrose, lactose, mannitol and 
glucose, etc., starch, crystalline cellulose, calcium phosphate and corn starch. Among these, crystalline cellulose and 
corn starch are preferred. 

5 [0508] A binder may for example be polyvinyl alcohol, hydroxypropyl cellulose, polyethylene glycol, polyvinyl pyrro- 
lidone, Pluronic F68, gum arabic, gelatin and starch, etc. A disintegrant may for example be calcium carboxymethyl 
cellulose (ECG505), sodium croscarmellose (Ac-Di-Sol), crosslinked polyvinyl pyrrolidone (crospovidone) and a low- 
substituted hydroxypropyl cellulose (L-HPS), etc. Among these, hydroxypropyl cellulose, polyvinyl pyrrolidone and a 
low-substituted hydroxypropyl cellulose are preferred, A glidant and an anticoagulant may for example be talc, mag- 

io nesium stearate, etc., and a lubricant may for example be polyethylene glycol, etc. A stabilizer may for example be an 
acid such as tartaric acid, citric acid, succinic acid, fumaric acid and maleic acid, etc. 

[0509] In addition to the methods described above, other methods can be employed to form a core, such as an 
agitating granulation method wherein an inert carrier particle as a seed for the core is sprayed with a binder dissolved 
in a suitable solvent such as water and a lower alcohol (e.g., methanol and ethanol) with being supplemented portion- 
's wise with a medicament or a mixture thereof with an excipient and a glidant as well as a pan coating method, a fluidized 
bed coating method and a melting granulation method. An inert carrier particle may for example be one prepared from 
sugar, lactose, starch, crystalline cellulose and waxes, and has a mean particle size preferably of about 100 u,m to 
about 1 ,500 jim. 

[0510] In order to separate a medicament contained in a core from a coating, the surface of the core may be covered 
20 with a protective material. Such protective material may for example be a hydrophilic material described above and a 
water-insoluble material. A preferred protective material is polyethylene glycol or a polysaccharide having a hydroxy- 
alkyl group or a carboxyalkyl group, more preferably, hydroxypropylmethyl cellulose and hydroxypropyl cellulose. The 
protective material may contain, as a stabilizer, an acid such as tartaric acid, citric acid, succinic acid, fumaric acid and 
maleic acid, as well as a glidant such as talc, etc. A protective material, when employed, is coated at a rate of about 
25 1 to about 15% (w/w), preferably about 1 to about 10% (w/w), more preferably about 2 to about 8% (w/w) based on a 
core. 

[0511] A protective material can be coated by a standard coating method, and typically a core is sprayed with the 
protective material by a fluidized bed coating method and a pan coating method. 

30 II. Coating of core with coating agent 

[0512] A core obtained as described above in Section I is coated with a coating solution containing a water-insoluble 
material, a pH-dependent swelling polymer and a hydrophilic material being melted therein by heating or being dis- 
solved or dispersed in a solvent to obtain a sustained release formulation. 
35 [0513] A method for coating a core with a coating solution may for example be a spray coating. 

[0514] The ratio between a water-insoluble material, a swelling polymer and a hydrophilic material in a coating so- 
lution may be selected appropriately in such a manner that respective contents in the coating become those specified 
above. 

[0515] The coating rate is about 1 to about 90% (w/w) based on the core (excluding the protective material coating), 

40 preferably about 5 to about 50% (w/w), more preferably about 5 to about 35% (w/w). 

[051 6] . The solvent for a coating solution is water or an organic solvent, which may be employed alone or in combi- 
nation with each other. The ratio between water and the organic solvent when being employed in combination (water/ 
organic solvent: weight ratio) may vary from 1 to 100%, and is preferably 1 to about 30%. While said organic solvent 
is not limited particularly as long as it can dissolve a water-insoluble material, it may for example be a lower alcohol 

4 5 such as methyl alcohol, ethyl alcohol, isopropyl alcohol and n-butyl alcohol, etc., a lower alkanone such as acetone, 
etc.,. as well as acetonitrile, chloroform, methylene chloride and the like. Among those listed above, a lower alcohol is 
preferred, with ethyl alcohol and isopropyl alcohol being especially preferred. Water and a mixture of water and an 
organic solvent are employed preferably as solvents for a coating. In such a case, an acid such as tartaric acid, citric 
acid, succinic acid, fumaric acid and maleic acid may be added to the coating solution for the purpose of stabilizing 

50 the coating solution. 

[0517] An operation when the coating is effected by a spray coating, a standard coating method can be employed, 
and typically a core is sprayed with a coating by a fluidized bed coating method and a pan coating method. During this 
process, a lubricant such as talc, titanium oxide, magnesium stearate, calcium stearate and light silicic anhydride, etc. 
and a plasticizersuch as glycerin fatty acid ester, hardened castor oil, triethyl citrate, cetyl alcohol and stearyl alcohol, 
55 etc. may also be added. 

[0518] After coating with the coating agent, an antistatic agent such as a talc may also be incorporated if necessary. 
[051 9] An instantaneous release formulation may be a liquid (solution, suspension, emulsion, etc.) or a solid (particle, 
pill, tablet, etc.). While an oral formulation and a parenteral-formulation such as an injection formulation may be em- 
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ployed, an oral formulation is preferred. 

[0520] An instantaneous release formulation may usually contain, a carrier, additive and excipient (hereinafter some- 
times abbreviated as excipient) which are employed customarily in the pharmaceutical field, in addition to a medicament 
which is an active ingredient. Such a formulation excipient is not limited particularly as long as it is an excipient employed 
usually as a formulation excipient. For example, an excipient for an oral solid formulation may be lactose, starch, corn 
starch, crystalline cellulose (Asahi Kasei, Avicel PH101 and the like), powder sugar, granulated sugar, mannitol, light 
silicic anhydride, magnesium carbonate, calcium carbonate, L-cysteine and the like, with com starch and mannitol 
being preferred. Any of these excipients may be employed alone or in combination with each other. The amount of an 
excipient may for example be about 4.5 to about 99.4w/w%, preferably about 20 to about 98.5w/w%, more preferably 
about 30 to about 97w/w%, based on the entire amount of an instantaneous release formulation. 
[0521] The medicament content in an instantaneous release formulation may be selected within the range from about 
0.5 to about 95%, preferably about 1 to about 60%, based on the entire amount of an instantaneous release formulation. 
[0522] An oral solid instantaneous release formulation contains a disintegrant in addition to the ingredients described 
above. Such a disintegrant may for example be calcium carboxymethyl cellulose (GOTOKUYAKUHIN, ECG505), so- 
dium croscarmellose (for example, Asahi Kasei, Ac-Di-Sol), crospovidone (for example, BASF, COLIDON CL), low- 
substituted hydroxypropyl cellulose (SHINETSU KAGAKU), carboxymethyl starch (MATSUTANI KAGAKU), sodium 
carboxymethyl starch (KIMURASANGYO, EXORITAB), partial a starch (Asahi Kasei, PCS) and the like, any of which 
may for example be brought into contact with water to effect water absorption or swelling, or to make a channel between 
a core-forming active ingredient and an excipient, whereby disintegrating a granule. Any of these disintegrants may 
be employed alone or in combination with each other. While the amount of a disintegrant to be incorporated may be 
selected appropriately based on the type and the amount of the medicament employed and the preparation design for 
releasing, it may for example be about 0.05 to about 30w/w%, preferably about 0.5 to about 15w/w% based on the 
entire amount of an instantaneous release formulation. 

[0523] An oral solid instantaneous release formulation contains additives employed customarily in a solid formulation 
if desired in addition to the components described above. Such additives may for example be binders (for example, 
sucrose, gelatin, powdery gum arabic, methyl cellulose, hydroxypropyl cellulose, hydro xypropylmethyl cellulose, car- 
boxymethyl cellulose, polyvinylpyrrolidone, puiluran, dextrin, etc.), lubricants (polyethylene glycol, magnesium stear- 
ate, talc, light silicic anhydride (for example, aerosil (NIPPON AEROSIL)), surfactants (for example, anionic surfactants 
such as sodium alkylsulfate, nonionic surfactants such as polyoxyethylene fatty acid ester and polyoxyethylene sorbitan 
fatty acid ester, polyoxyethylene castor oil derivatives, etc.), colorants (for example, tar-based colorants, caramel, red 
ocher, titanium oxide, ribofravin, etc.), if necessary together with seasonings (for example, sweetener and flavor), 
adsorbents, preservatives, wetting agents, antistatic agents and the like. As a stabilizer, an organic acid such as tartaric 
acid, citric acid, succinic acid and fumaric acid may also be added. 

[0524] Binders described above are preferably hydroxypropyl cellulose, polyethylene glycol and polyvinylpyrrolidone, 
etc. 

[0525] An instantaneous formulation can be prepared based on an ordinary formulation technology by mixing the 
components described above and kneading if necessary and then molding. Such a mixing may be accomplished by 
an ordinary method, such as mixing arid kneading. Typically, when an instantaneous release formulation is formed as 
a . particle, then a method similar to that for preparing a core of a sustained release formulation described above is 
employed to mix the materials using a vertical granulator, multi-purpose kneader (HATAKE TEKKOSHO), fluidized bed 
granulator FD-5S (Powrex Corporation) and the like, after which a granulation is effected using a wet extrusion gran- 
ulation or a fluidized bed granulation. 

[0526] Each of an instantaneous release formulation and a sustained, release formulation thus obtained may be 
formulated separately by a standard method as it is or in combination with an excipient properly and then provided as 
a final formulation for simultaneous administration or intermittent sequential administration, or the both may be formu- 
lated in a single oral formulation (e.g., granule, fine powder, tablet, capsule, etc.) as they are or in combination with an 
excipient properly. The both formulation may be formulated also as granules or fine powders, which are then filled in 
a single capsule for oral administration. 

[3] Sublingual, buccal or instant oral disintegration formulations and method for producing the same 

[0527] Any of sublingual, buccal or instant oral disintegration formulations may be a solid formulation such as a tablet, 
etc., or may be an oral mucosa plaster (film). 

[0528] Each of sublingual, buccal or instant oral disintegration formulations is preferably a formulation containing an 
inventive compound or a concomitant medicament together with an excipient. An auxiliary agent may also be contained 
such as a lubricant, osmotic agent, hydrophilic carrier, water-dispersible polymer and stabilizer. For the purpose of 
promoting the absorption and enhancing the bioavailability, p-cyclodextrin or p-cydodextrin derivatives (e.g., hydrox- 
ypropyl -p-cyclodextrin, etc.), etc. may also be contained. 
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[0529] Such an excipient may for example be lactose, sugar, D-mannitol, starch, crystalline cellulose, light silicic 
anhydride and the like. A lubricant may for example be magnesium stearate, calcium stearate, talc, colloidal silica and 
the like, with magnesium stearate and colloidal silica being preferred. An osmotic agent may for example be sodium 
chloride, glucose, fructose, mannitol, sorbitol, lactose, saccharose, glycerin and urea, with mannitol being preferred 

5 especially. A hydrophilic carrier may for example be a swelling hydrophilic carrier such as a crystalline cellulose, ethyl 
cellulose, crosslinked polyvinyl pyrrolidone, light silicic anhydride, silicic acid, dicalcium phosphate, calcium carbonate 
and the like, with a crystalline cellulose (e.g., microcrystalline cellulose) being preferred. A water dispersible polymer 
may for example be a gum (e.g., tragacanth gum, acacia gum, guar gum), alginate (e.g., sodium alginate), cellulose 
derivative (e.g., methyl cellulose, carboxymethyl cellulose, hydroxymethyl cellulose, hydroxypropyl cellulose, hydrox- 

io ypropylmethyl cellulose), gelatin, water-soluble starch, polyacrylic acid (e.g., carbomer), polymethacrylic acid, polyvinyl 
alcohol, polyethylene glycol, polyvinylpyrrolidone, polycarbophil, ascorbate palmitate ester and the like, with hydroxy- 
propylmethyl cellulose, polyacrylic acid, alginate, gelatin, carboxymethyl cellulose, polyvinylpyrrolidone and polyeth- 
ylene glycol, etc. being preferred. Hydroxypropylmethyl cellulose is especially preferred. A stabilizer may for example 
be cysteine, thiosorbitol, tartaric acid, citric acid, sodium carbonate, ascorbic acid, glycine and sodium sulfite, with citric 

15 . acid and ascorbic acid being preferred especially. 

[0530] Each of sublingual, buccal or instant oral disintegration formulations can be produced by mixing an inventive 
compound or concomitant medicament with an excipient by a method known per se. If desired, . an auxiliary agent 
described above, such as lubricant, osmotic agent, hydrophilic carrier, water-dispersible polymer, stabilizer, colorant, 
sweeteners and preservative, may also be incorporated. After mixing the components described above simultaneously 

20 or at a certain time interval, the mixture is compressed and molded into each of sublingual, buccal or instant oral 
disintegration formulations. For the purpose of obtaining a suitable hardness, a solvent such as water and alcohol may 
be employed to hydrate the mixture before or after the tablet impaction, and then dried finally. 
[0531 ] When an oral mucosa plaster (film) is to be molded, an inventive compound or concomitant medicament and 
a water-dispersible polymer (preferably, hydroxypropyl cellulose, hydroxypropylmethyl cellulose) and excipient de- 

25 scribed above are dissolved in a solvent such as water, and then the resultant solution is casted into a film. Additives 
may also be added such as plasticizers, stabilizers, antioxidants, preservatives, colorants, buffering agents and sweet- 
eners. A glycolsuch as polyethylene glycol or propylene glycol may be added for the purpose of imparting a film with 
an appropriate elasticity, and a bioadhesive polymer (e.g., polycarbophile, carbopol) may be added for the purpose of 
enhancing the adhesion of the film to the oral mucosal lining. The casting may be accomplished by pouring a solution 

30 onto a non-adhesive surface, spreading the solution using a coater such as a doctor blade, etc. into a uniform thickness 
(preferably about 10 to 1 000 microns), and then drying the solution to form a film. The film thus formed is dried at room 
temperature or with warming, and then cut into pieces each having a desired surface area. 

[0532] A preferred instant oral disintegration formulation may for example be a rapid diffusion formulation in the form 
of a solid network consisting of an inventive compound or concomitant medicament together with a water-soluble or 
35 water-diffusible carrier which is inert to the inventive compound or concomitant medicament. Said network is obtained 
by sublimating a solvent from a solid composition consisting of a solution of an inventive compound or concomitant 
medicament in a suitable solvent 

[0533] In addition to an inventive compound or concomitant medicament, a matrix-forming agent and a secondary 
component are contained preferably in the composition of said instant oral disintegration formulation. 

40 [0534] Said matrix-forming agents may for example be an animal or vegetable protein such as a gelatin, dextrin and 
soybean, wheat and psyllium seed proteins; a gummy material such as gum arable, guar gum, agar and xanthane 
gum; polysaccharide; alginate; carboxymethyl cellulose; carrageenan; dextran; pectin; synthetic polymer such as pol- 
yvinylpyrrolidone; a material derived from a gelatin-gum arabic complex. Those which are also included are saccharides 
such as mannitol, dextrose, lactose, galactose and trehalose, etc.; cyclic saccharides such as cyclodextrin, etc.; inor- 

45 ganic salts such as sodium phosphate, sodium chloride and aluminum silicate, etc.; amino acids having 2 to 12 carbon 
atoms such as glycine, L-alanine, L-aspartic acid, L-glutamic acid, L-hydroxyproline, L-isoleucine, L-leucine and L- 
phenylalanine, etc. 

[0535] One or more matrix -forming agents may be introduced into a solution or suspension before solidification. 
Such a matrix-forming agent may be present in addition to a surfactant, or may be present in the absence of the 
50 surfactant. The matrix-forming agent serves not only to form a matrix itself, but also to aid in maintaining the inventive 
compound or concomitant medicament as being diffused in the solution or suspension. 

[0536] A secondary agent may be contained in a composition such as a preservative, antioxidant, surfactant, thick- 
ening agent, colorant, pH modifier, flavor, sweetener or taste masking agent, etc. A suitable colorant may for example 
beiron oxide red, black and yellow, FD&C dyes available from ERIS AND EVERALD such as FD&C Blue No.2 and 
55 FD&C Red No.40. A suitable flavor may for example be mint, raspberry, licorice, orange, lemon, grape fruit, caramel, 
vanilla, cherry and grape flavor as well as a combination thereof. A suitable pH modifier may for example be citric acid, 
tartaric acid, phosphoric acid, hydrochloric acid and maleic acid. A suitable sweetener may for example be aspartame, 
acesulfame K and thaumatine. A suitable taste masking agent may for example be sodium bicarbonate, ion exchange 
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resin, cyclodextrin inclusion compound, adsorbent and microencapsulated apomorphine. 

[0537] A formulation contains an inventive compound or concomitant medicament in an amount usually of about 0. 1 
to about 50% by weight, preferably about 0.1 to about 30% by weight, and is preferably a formulation (sublingual or 
buccal formulation described above) which allows 90% or more of the inventive compound or concomitant medicament 
5 to be dissolved (in water) within a time period of about 1 to about 60 minutes, preferably about 1 minutes to about 15 
minutes, more preferably about 2 minutes to about 5 minutes, or a instant oral disintegration formulation which disin- 
tegrates within about 1 to about 60 seconds, preferably about 1 to about 30 seconds, more preferably about 1 to about 
10 seconds after being placed in the oral cavity. 

[0538] The amount of an excipient described above based on the entire formulation is about 10 to about 99% by 
10 weight, preferably about 30 to about 90% by weight. The amount of p-cyclodextrin or (3-cyclo dextrin derivative based 
on the entire formulation is about 0 to about 30% by weight. The amount of a lubricant based on the entire formulation 
is about 0. 1 to about 1 0% by weight, preferably about 1 to about 5% by weight. The amount of an osmotic agent based 
on the entire formulation is about 0.01 to about 90% by weight, preferably about 1 0 to about 70% by weight. The amount 
of a hydrophilic carrier based on the entire formulation is about 0.1 to about 50% by weight, preferably about 10 to 
15 about 30% by weight. The amount of a water-dispersible polymer based on the entire formulation is about 0.1 to about 
30% by weight, preferably about 1 0 to about 25% by weight. The amount of a stabilizer based on the entire formulation 
is about 0.1 to about 10% by weight, preferably about 1 to about 5% by weight. The formulation described above may 
further contain additives if desired such as colorants, sweeteners and preservatives, etc. 

[0539] While the dose of an inventive concomitant preparation may vary depending on the type of the inventive 
20 compound, the subject's age, body weight, condition, and the dosage form as well as administration mode and duration, 
the daily dose for example in a patient having a breast cancer (adult, body weight: about 60 kg) is about 0.01 to about 
1 000 mg/kg as an inventive compound and concomitant medicament, preferably about 0.01 to about 1 00 mg/kg, more 
preferably about 0.1 to about 100 mg/kg, particularly about 0.1 to about 50 mg/kg, especially about 1.5 to about 30 
mg/kg, which is given intravenously at once or in several portions. It is a matter of course that the dose may vary 
25 depending on various factors as described above, and a less amount may sometimes be sufficient and an excessive 
amount should sometimes be required. 

[0540] A concomitant medicament may be employed in any amount within the range causing no problematic side 
effects. The daily dose of a concomitant medicament is not limited particularly and may vary depending on the severity 
of the disease, the subject's age, sex, body weight and susceptibility as well as time and interval of the administration 
30 and the characteristics, preparation, type and active ingredient of the pharmaceutical formulation, and the daily oral 
dose per kg body weight in a mammal is about 0.001 to 2000 mg, preferably about 0.01 to 500 mg, more preferably 
about 0.1 to about 100 mg as medicaments, which is given usually in 1 to 4 portions. 

[0541] When the inventive concomitant preparation is administered, it may be administered at the same time, but it 
is also possible that the concomitant medicament is first administered and then the inventive compound is administered, 

35 or that the inventive compound is first administered and then the concomitant medicament is administered. When sucti 
an intermittent administration is employed, the time interval may vary depending on the active ingredient administered, 
the dosage form and the administration mode, and when the concomitant medicament is first administered, the inventive 
compound may be administered within 1 minute to 3 days, preferably 10 minutes to 1 day, more preferably 15 minutes 
to 1 hour after the administration of the concomitant medicament. When the inventive compound is first administered, 

40 then the concomitant medicament may be administered within 1 minutes to 1 day, preferably 10 minutes to 6 hours, 
more preferably 15 minutes to 1 hour after the administration of the inventive compound. 

[0542] The present invention is further detailed in the following Reference Examples, Examples, Formulation Exam- 
ples and Experiment Examples, any of which serves only a practice and is not intended to restrict the invention and 
can be modified without departing from the scope of the invention. 

[0543] In the following Reference Examples and Examples, the term "room temperature" usually means a temper- 
ature from about 10 to about 35°C. A % means a mol/mol% when employed for a yield and a % by volume when 
employed for a chromatographic solvent, and otherwise it is a % by weight. A basic silica gel employed was NH-DM 1 020 
manufactured by FUJI SILYSIA CHEMICAL LTD. Any unidentifiable broad peak such as those of OH and NH protons 
in each proton NMR spectrum are not included in the data. 
50 [0544] Abbreviations shown below are employed here, 
s: Singlet 

■ d: Doublet . 
t: Triplet 
q: Quartet 
55 - m: Multiplet 
br: Broad 

J: Coupling constant 
Hz: Hertz 
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CDCt 3 : chloroform-d 

DMSO-d 6 : dimethylsulfoxide-d 6 

1 H NMR: Proton nuclear magnetic resonance 

[0545] A trahsformant Escherichia coli BL21/pPDE4D3 obtained in Experiment Example 1 described below was 
5 deposited on March 8, 2000 to National Institute of Bioscience and Human-Technology Agency of Industrial Science 
and Technology {NIBH) under the deposition No.FERM BP-7075 and on February 24, 2000 to Institution for Fermen- 
tation, Osaka (IFO) under the deposition No.lFO 16383. 

[0546] The gene engineering operations employing Escherichia coli was in accordance with Molecular Cloning. 
[0547] The Sequence ID Nos. in the sequence listing in this specification indicate the following sequences. 

10 

[Sequence ID No.1] 

[0548] Sequence ID No.1 indicates the base sequence of a primer employed in Experiment Example 1 . 
is [Sequence ID No.2] 

[0549] Sequence ID No.2 indicates the base sequence of a primer employed in Experiment Example. 
[Sequence ID No.3] 

20 • . 

[0550] Sequence ID No.3 indicates the cDNA base sequence possessed by Escherichia coli BL21/pPDE4D3 ob- 
tained in Experiment Example 1 . 

[Sequence ID No.4] 

25 

[0551] Sequence ID No.4 indicates the amino acid sequence encoded by the cDNA base sequence possessed by 
Escherichia coli BL21/pPDE4D3 obtained in Experiment Example 1 . 

. EXAMPLES 

30 

REFERENCE EXAMPLE 1 

4-Hydroxy-3-methoxy-5-(2-methyl-2-propenyi)benzaldehyde 

35 [0552] To a solution of vanillin (25.6 g, 0.168 mol) in N,N-dimethylformamide (150mL), 3-chloro-2-methyl-1-propene 
(19.9 mL, 0.202 mol) and potassium carbonate (30.2 g, 0;219 mol) was added and the mixture was stirred at 75 °C 
. for 2.5 hours under nitrogen atmosphere. Water was added to the reaction mixture and the mixture was extracted three 
times with ethyl acetate. The combined organic layer was washed twice with water, and then concentrated under 
reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 5:1) 

40 to obtain 3-methoxy-4-(2-methyl-2-propenyloxy)benzaIdehyde (35.4 g) as an oil. 

[0553] This 34.3 g of the material was dissolved in N.N-diethylaniline (80 mL), and stirred at 200 °C for 5 hours under 
nitrogen atmosphere. The reaction mixture was dissolved in diisopropyl ether, washed with 1 M hydrochloric acid (twice) 
and brine, dried over magnesium sulfate, treated with activated charcoal, filtered, and concentrated under reduced 
pressure. The residue was crystallized from diisopropyl ether-hexane to obtain the title compound (27.1 g, yield: 79%). 

<5 Melting point: 53-54 °C \ 

'H NMR (CDCl 3 ) 5 1.75 (3H, s), 3.42 (2H, s), 3.97 (3H, s), 4.69-4.75^(1 H, m), 4.82-4.97 (1H, m), 6.31 (1H, s), 7.31 
(2H, s), 9.81 (1H,s). 

REFERENCE EXAMPLE 2 

50 - 

4-Hydroxy-3-methoxy-5-(2-methyl-2-propenyl)benzaldehyde 

[0554] To a solution of 3-ethoxy-4-hydroxybenzaldehyde (25.6 g, 0.154 mol) in N.N-dimethylformamide (150 mL), 
3-chioro-2-methyM -propene (16.7 mL, 0.169 mol) and potassium carbonate (24.5 g, 0.1 77 mol) were added, and the 
55 mixture was stirred at 80 °C for 3 hours under nitrogen atmosphere. Water was added to the reaction mixture and the 
reaction mixture was extracted twice with ethyl acetate. The combined organic layer was washed twice with water, and 
then concentrated under reduced pressure to obtain 3-ethoxy-4-(2-methyl-2-propenyloxy)benzaldehyde (35.5 g) as 
an oil. * 
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[0555) This was dissolved in N,N-diethylani!ine (25 mL), and stirred at 21 0 °C for 5 hours under nitrogen atmosphere. 
The reaction mixture was dissolved in ethyl acetate, washed twice with 1 M hydrochloric acid and twice with water, 
and then concentrated under reduced pressure. The residue was crystallized from diisopropyl ether-hexane to obtain 
the title compound (26.7 g, yield: 79%). 
5 Melting Point: 85-86 °C 

1 H NMR (CDCI 3 ) 5 1 .48 (3H, t, J = 7.0 Hz), 1 .75 (3H t s), 3.42 (2H, s), 4.20 (2H, q, J = 7.0 Hz), 4.68-4.73 (1H, m), 
" 4.82-4.87 (1H, m), 6.34 (1H, s), 7.29 (2H, s), 9.80 (1H, s). 

REFERENCE EXAMPLE 3 

10 

2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaldehyde 

[0556] To a solution of 4-hydroxy-3-methoxy-5-(2-methyl-2-propenyl)benzaldehyde (26.2 g, 0.127 mol) in toluene 
(130 mL), boron trifluoride diethyl ether complex (17.2 mL, 0.140 mol) was added, and the mixture was stirred at 110 
is °c for 1 hour. The reaction mixture was washed with water and saturated sodium hydrogen carbonate, dried through 
sodium sulfate and a silica gel (eluted with hexane/ethyl acetate 3:1), and then concentrated under reduced pressure. 
The residue was crystallized from diisopropyl ether-hexane to obtain the title compound (17.1 g; yield: 65%). 
Melting point: 58-59 °C 

1 H NMR (CDCI3) 8 1.56 (6H, s), 3.11 (2H, s), 3.94 (3H, s), 7.28-7.35 (2H, m), 9.80 (1H, s). 

20 

(Alternative synthetic method) 

[0557] A suspension of 4-hydroxy-3-methoxy-5-(2-methyI-2-propenyl)benzaldehyde (88.4 g, 0.429 mol) and Amber- 
lyst 15 (trade name) (1 7 g) in toluene (300 mL) was stirred at 100 °C for 1 .5 hours. The reaction mixture was filtered, 
25 and washed with ethyl acetate.. The filtrate was washed with 0.5 M aqueous solution of sodium hydroxide and water 
(twice); and concentrated under reduced pressure. The residue was crystallized f romdiisopropyl ether-hexane to obtain 
the title compound (72.1 g, yield: 82%). 

REFERENCE EXAMPLE 4 

30 

7-Ethoxy-2,3-dihydro-2,2-dimethyl-5-benzofurancarboxa!dehyde ■ 

[0558] To a solution of 3-ethoxy-4-hydroxy-5-(2-methyl-2-propenyl)benzaldehyde (28.9 g, 0.131 mol) in toluene (1 50 
mL), boron trifluoride diethyl ether complex (1 7.8 mL, 0. 1 45 mol) was added, and the mixture was stirred at 1 00 °C for 
35 1 hour. The reaction mixture was washed with water, saturated aqueous solution of sodium hydrogen carbonate and 
. brine, dried through sodium sulfate and a silica gel (eluted with hexane/ethyl acetate 5:1), and then concentrated under 
reduced pressure to obtain the title compound (26.8 g, yield: 93%). 
Melting point: 33-36 °C - 

1 H NMR (CDCI3) 6 1 .47 (3H, t, J = 7.0 Hz), 1 .56 (6H, s), 3.09 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 7.26-7.35 (2H, m), 9.78 
40 (1H,s).. - 

REFERENCE EXAMPLE 5 

2,3-Dihydro-7-methoxy-2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran 

45 

[0559] To a suspension of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaidehyde (1 .50 g, 7.27 mmol) 
and isopropyltriphenylphosphonium iodide (3.77 g, 8.73 mmol) in tetrahydrofuran (20 mL), sodium hydride (66% sus- 
pension in oil) (397 mg, 11 mmol) was added, and the mixture was heated under reflux for 1.5 hours. The reaction 
mixture was poured into a 10% aqueous solution of ammonium chloride, and extracted twice with ethyl acetate. The 
50 combined organic layer was washed with water and brine, dried over magnesium sulfate, filtered, and then concentrated 
under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 
50: i followed by 30:1) to obtain the title compound (1 .22 g, yield: 72%). An oil. 

1 H NMR (CDCI 3 ) 5 1,51 (6H, s), 1.867 (3H, d, J = 1.4 Hz), 1.874 (3H, d, J =.1.4 Hz), 3.02 (2H, s), 3.85 (3H, s), 6.20 
(1H, s), 6.61 (1H,s), 6.65 (1H,s). 

55 . 

(Alternative synthetic method) 

[0560] To a solution of guaiacol (1 24 g, 1 .00 mol) in N,N-dimethylformamide (500 mL), 3-chloro-2-methyl-1 -propene 
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(128 mL, 1 .30 mol) and potassium carbonate (166 g, 1 .20 rriol) were added, and the mixture was stirred at 80 °C for 
5 hours under nitrogen atmosphere. Water was added to the reaction mixture and the mixture was extracted twice with 
hexane. The combined organic layer was washed each twice with 0.5 M aqueous solution of sodium hydroxide and 
water, and then concentrated under reduced pressure to obtain 1-methoxy-2-[(2-methyl-2-propenyl)oxy]benzene (178 
5 g) as an oil. 

[0561 ] This was dissolved in N,N-diethylaniline (250 mL), and stirred at 205 °C for 5 hours under nitrogen atmosphere. 
. The reaction mixture was cooled with ice, combined with 2 M hydrochloric acid (850 mL), and extracted with ethyl 
acetate. The organic layer was washed twice with water, and concentrated under reduced pressure to obtain 2-methoxy- 

6- (2-methyl-2-propenyl)phenol (178 g) as an oil. 

w [0562] This was dissolved in N.N-dimethylformamide (600 mL). 3-chloro-2-methyl-1 -propene (128 mL, 1 .30 mol) and 
potassium carbonate (1 66 g, 1 .20 mol) were added to the mixture and the mixture was stirred at 80 °C for 7 hours 
under nitrogen atmosphere. Water was added to the reaction mixture and the mixture was extracted twice with hexane. 
The combined organic layer was washed each twice with water, an aqueous solution of sodium hydroxide and water, 
and then concentrated under reduced pressure to obtain 1 -methoxy-3-(2-methyl-2-propenyl)-2-[(2-methyl-2-propenyl) 

15 oxy]benzene (231 g) as an oil. 

[0563] This was dissolved in N,N-diethylaniline (250 mL), and stirred at 205 °C for 5 hours under nitrogen atmosphere. 
The reaction mixture was cooled with ice, combined with 2 M hydrochloric acid (850 mL), and extracted twice with ethyl 
acetate. The combined organic layer was washed twice with water, and concentrated under reduced pressure. The 
residue was distilled under reduced pressure to obtain 2-methoxy-4,6-bis(2-methyl-2-propenyl)phenol (186 g, yield: 

20 80%). 

Boiling point: 104-115 °C/ 0.11 kPa (0.8 mmHg). 

[0564] 164 g (0.706 mol) of this material was dissolved in ethanol (300 mL)'. cone, hydrochloric acid (75 mL) and 
. ethanol (75 mL) were added to the reaction mixture and the mixture was heated under reflux for 1 3 hours. The reaction 
mixture was combined with hexane and water, and the organic layer was separated, and then the aqueous layer was 
25 extracted with hexane. The combined organic layer was washed with water, 5 M aqueous solution of sodium hydroxide 
and water (twice), treated with activated charcoal, filtered, and then concentrated under reduced pressure to obtain 
the title compound (163 g) as an oil. This was used in the next reaction without further purification. 

REFERENCE EXAMPLE 6 

30 

7- Ethoxy-2,3-dihydro-2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran 

[0565] The title compound was obtained from 7-ethoxy-2,3-dihydro-2,2-dimethyl-5-benzofurancarboxaldehyde by 
the method similar to that in Reference Example 5. Yield: 91%. An oil. 
35 1H NMR (CDCI 3 ) 5 1 .42 (3H, t, J - 6.9 Hz), 1,51 (6H, s), 1 .83-1 .89 (6H, m), 3.00 (2H, s), 4.11 (2H, q, J = 6.9 Hz), 6.18 
(1H,brs), 6.61 (1H,s), 6.64 (1H,s). 

REFERENCE EXAMPLE 7 

40 1-(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methyl-1-propanol 

[0566] To a 15% solution of isopropylmagnesium bromide / tetrahydrofuran (101 g, 0.10 mol), a solution of 2,3-dihy- 
dro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaldehyde (20.2 g, 97.9 mmol) in tetrahydrofuran (100 mL) was added 
dropwise, and the mixture was stirred at room temperature for 40 minutes. The reaction mixture was poured into a 
45 saturated aqueous solution of ammonium chloride, and extracted twice with ethyl acetate. The combined organic layer 
was washed twice with water, treated with activated charcoal, filtered, and concentrated under reduced pressure. The 
residue was recrystallized from ethyl acetate- hexane to obtain the title compound (17.4 g, yield: 71%). 
Melting point: 113-116 °C. 

1 H NMR (CDCI3) 6 0.78 (3H, d, J = 7.0 Hz), 1.03 (3H, d, J = 6.6 Hz), 1 .51 (6H, s), 1.92 (1H, sixtet, J = 6.9 Hz), 3.02 
50 (2H, s), 3.87 (3H, s), 4.23 (1 H, d, J = 7.6 Hz), 6.71 (2H, s). 

REFERENCE EXAMPLE 8 

1 -(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methyl-1 -propoyl acetate 

55 

[0567] To a solution of 1-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methyl-1-propanol (937 mg, 3.74 
mmol) in pyridine (5 mL), acetic anhydride (0.35 mL, 3.7 mmol) was added dropwise with cooling in ice, and the mixture 
. was stirred at 60 °C for 2 hours. The reaction mixture was dissolved in diisopropyl ether, washed with water, 1 M 
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hydrochloric acid (twice), a saturated aqueous solution of sodium hydrogen carbonate and water, and then concentrated 
under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 
20:1 followed by 10:1) to obtain the title compound (915 mg, yield: 84%). 
An oil. 

1H NMR (CDCI 3 ) 8 0.78 (3H, d, J = 6.6 Hz), 0.98 (3H, d, J = 6.6 Hz), 1 .50 (6H, s), 1 .95-2.1 7 (1H, m), 2.06 (3H s) 3 01 
(2H, s), 3.86 (3H ( s), 5.35 (1H t d, J = 8.4 Hz), 6.66 (1H, s), 6.71 (1H, s). 

REFERENCE EXAMPLE 9 

2,3-Dihydro-7-methoxy-2,2-dimethyl-5-(2-methyl-2-propenyl)benzofuran 

[0568] To a solution of guaiacol (12.5 g, 0.101 mol) in dichloromethane (50 mL), a solution of bromine (5.3 mL, 0.10 
mol) in dichloromethane (1 0 mL) was added dropwise at -10 °C over 50 minutes, and the mixture was stirred at room 
temperature for 1 hour. The reaction mixture was combined with water, the organic layer was separated, and the 
aqueous layer was extracted with dichloromethane. The combined organic layer was washed with a saturated aqueous 
solution of sodium hydrogen carbonate and brine, dried over magnesium sulfate, filtered, and concentrated under 
reduced pressure to obtain'an oil. 

[0569] r This was dissolved in N,N-dimethylformamide (80 mL). 3-Chloro-2-methyl-1-propene (11 mL, 0.11 mol) and 
potassium carbonate (16.6 g, 0.120 mol) were added to the mixture and the mixture was stirred at.80 °C for 3 hours 
under nitrogen atmosphere. The reaction mixture was combined with water, and extracted twice with ethyl acetate/ 
hexane (1:1). The combined organic layer was washed with 0.5 M aqueous solution of sodium hydroxide and water 
(twice), treated with activated charcoal, filtered, and concentrated under reduced pressure to obtain an oil. 
[0570] This was dissolved in N,N-diethylaniline (20 mL), and stirred at 205 °C for 5 hours under nitrogen atmosphere. 
The reaction mixture was dissolved in diisopropyl ether, washed with 1 M hydrochloric acid (twice) and water, treated 
with activated charcoal, filtered, and concentrated under reduced pressure to obtain an oil. 

[0571] This was dissolved in ethanol (40 mL). Cone, hydrochloric acid (10 mL) and ethanol (10 mL) were added to 
the mixture and the mixture was heated under reflux for 2.5 hours. The reaction mixture was combined with hexane, 
the organic layer was separated, and the aqueous layer was extracted with hexane and diisopropyl ether. The combined 
organic layer was washed with 2 M aqueous solution of sodium hydroxide (twice) and water, and concentrated under 
reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 20: 
1) to obtain an oil (15.7 g). " ' 

[0572] 2.57 g of this material was dissolved in tetrahydrofuran (10 mL), a 1 .6 M solution of n-butyllithium/hexane (7.5 
mL, 12 mmoi) was added dropwise to the mixture at -40 0 C, and the mixture was stirred at the same temperature for 
1 hour. To this, copper (I) iodide (1 .14 g, 5.99 mmol) was added, and the mixture was stirred at -40 °C for 20 minutes. 
To the resultant mixture, 3-chloro-2-methyl-1-propene (1.1 mL, 11 mmol) was added dropwise, and the mixture was 
stirred at room temperature for 1 hour. The reaction mixture was poured into ice water, the insolubles were filtered off, 
and washed with ethyl acetate.. The organic layer was separated/and the aqueous layer was extracted with ethyl 
acetate. The combined organic layer was washed with water and brine, dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ 
ethyl acetate, 50:1) to obtain the title compound (1 .77 g, yield: 46%). 
An oil. 

1H NMR (CDCI3) 5 1.50 (6H, s), 1.69 (3H, s), 3.00 (2H, s), 3.24 (2H, s), 3.85 (3H, s), 4.74 (1H, br s), 4.79 (1H, br s) 
6.55 (1H,s), 6.59 (1H, s). 

REFERENCE EXAMPLE 10 

6-Ethoxy-1,2,3,4,8,9-hexahydro-3,3,8 ( 8-tetramethyl-1-phenylfuro[2,3-h]isoquinoline 

[0573] To a solution of 6-ethoxy-3,4,8,9-tetrahydro-3,3,8,8-tetramethyl-1 -phenylfuro[2,3-h]isoquinoline (2.27 g, 6.50 
mmol) in methanol (30 mL), 0.8 M solution of hydrogen chloride/methanol (9.7 mL) was added dropwise. The resultant 
mixture was cooled with ice, treated portionwise with sodium borohydride (90%) (0.28 g, 7.8 mmol), and stirred at room 
temperature for 10 minutes. The reaction mixture was combined with water, and extracted twice with ethyl acetate. 
The. combined organic layer was washed with water and brine, dried over sodium sulfate, filtered, and concentrated 
under reduced pressure to obtain the title compound (2.20 g, yield: 96%). 
A gum. . 

1 H NMR (CDCI3) 51.16 (3H, s), 1.21 (3H, s), 1.24 (3H, s), 1.34 (3H, s), 1.43 (3H, t, J = 7.0 Hz), 1.76 (1H, d, J = 15.7 
Hz), 2.43 (1H, d, J = 15.7 Hz), 2.54 (1H, d, J = 15.0 Hz), 2.80 (1H, d, J = 15.0 Hz), 4.11 (2H, q, J = 7.0 Hz), 4.93 (1H, 
s), 6.49 (1H,'s), 7.16-7.38 (5H,m). 
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REFERENCE EXAMPLE 11 

l^.a^.S.g-Hexahydro-e-methoxy-S.a.S^-tetramethyl-l-phenylfuro^.S-hlisoquinoline 

5 . [0574] The title compound was obtained from a^.S.Q-tetrahydro-e-methoxy-S.a.S.B-tetramethyl-l -phenylf uro[2,3-h] 
isoquinoline by the method similar to that in Reference Example 1 0. 
Quantitative. Amorphous. 

1 H NMR (CDCI 3 ) 51.17 (3H, s), 1 .21 (3H t s), 1 .24 (3H, s) t 1 .34 (3H, s), 1 .76 (1 H, d, J = 15.8 Hz), 2.44 (1 H, d, J = 15.8 
Hz), 2.55 (1H, d, J = 15.0 Hz), 2.81 (1H, d, J = 15.0 Hz), 3.86 (3H, s), 4.93 (1H, s), 6.49 (1H, s), 7.13-7.38 (5H, m). 

10 

REFERENCE EXAMPLE 12 

4-(6-Ethoxy-1 ^.S^.B.g-hexahydro-S.S.S.S-tetramethylfuro^.S-hlisoquinolin-l -yl)benzamide 

15 [0575] The title compound was obtained from 4-(6-ethoxy-3,4,8 1 9-tetrahydro-3,3,8,8-tetramethylfuro[2 1 3-h]isoquin- 
olin-1 -yl)benzamide by the method similar to that in Reference Example 1 0. Yield: 96%. 
Melting point: 157-163 °C (ethyl acetate-hexane). 

1 H NMR (CDCI3) 5 1.17 (3H, s), 1.22 (3H, s), 1.24 (3H, s), 1.34 (3H, s), 1.43 (3H, t, J = 7.0 Hz), 1.76 (1H, d, J = 15.5 
Hz), 2.42 (1H, d, J = 15.5 Hz), 2.54 (1H, d, J = 15.4 Hz), 2.82 (1H, d, J = 15.4 Hz), 4.11 (2H, q, J = 7.0 Hz), 5.00 (1H, 
20 S ), 5.45-6.40 (2H, m), 6.50 (1H, s), 7.33 (2H, d, J = 8.2 Hz), 7.75 (2H, d, J = 8.2 Hz). • 

REFERENCE EXAMPLE 13 ■ . 

3-(2,3-Dihydro-7-methoxy-2 r 2-dimethyl-5-benzofuranyl)-3-hydroxy-2,2-dimethylpropionic acid ethyl ester 
• 25 • • .* : 

[0576] To a solution of 1,1 ,1 ,3,3,3-hexamethyldisilazane (1.88 g, 11.6 mmol) in tetrahydrofuran (40 mL), a 1.53 M 
solution of n-butyllithium/hexane (7.61 mL, 11.6 mmol) was added dropwise at -78°C, and the mixture was stirred at 
■ the same temperature for 15 minutes. To the reaction mixture, a solution of ethyl isobutyrate (1 .35 g, 11 .6 mmol) in 
tetrahydrofuran (1 mL) was added dropwise, and the mixture was stirred with cooling in ice for 30 minutes. The reaction 

30 mixture was cooled at -78 °C again, and treated dropwise with a solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-ben- 
zofurancarboxaldehyde (2.00 g, 9.70 mmol) in tetrahydrofuran (3 mL). The reaction mixture was stirred for 1 hour, 
combined with an aqueous solution of ammonium chloride, and then extracted with ethyl acetate. The extract was 
washed with water, and then concentrated under reduced pressure. The residue was subjected to a column chroma- 
tography on a silica gel (hexane/ethyl acetate, 4:1 to 13:7) to obtain the title compound (1.56 g, yield: 50%). 

35 : An oil. : 
1HNMR(CDCI 3 )51.11 (3H, s), 1 ,16 (3H, s), 1.28 (3H, t, J = 7.2 Hz), 1 .50 (6H, s), 3.01 (2H, s), 3.86 (3H, s), 4,1 8 (2H, 
q, J =7.2 Hz), 4.80(1 H,s), 6.70 (1 H,s), 6.71 (1H,s). 

(Alternative synthetic method) 
40 * 

[0577] To a mixture of zinc (powder, 11 g, 170 mmol) and toluene (300 mL), a solution of 2,3-dihydro-7-methoxy- 
2,2-dimethyl-5-benzofurancarboxaldehyde (17 g, 82 mmol) and 2-bromoisobutyric acid ethyl ester (35 g, 180 mmol) 
in toluene (300 mL) was added at 100 °C. The reaction mixture was heated under reflux for 3 hours. The reaction 
mixture was cooled to room temperature, and then the insolubles were filtered off. The filtrate was washed with 1 M 
45 hydrochloric acid and brine, dried over magnesium sulfate, and then the solvent was distilled off under reduced pres- 
sure. The resultant residue was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 5:1) to 
obtain the title compound (17 g, yield: 62%). 

REFERENCE EXAMPLE 14 

so 

3-(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2,2-dimethylpropionic acid ethyl ester 

[0578] To a solution of 3-(2 l 3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-3-hydrpxy-2 1 2-dimethylpropionic ac- 
id ethyl ester (1 .50 g, 4.65 mmol) and triethylsilane (0.81 7 mL, 5.1 2 mmol) in dichloromethane (15 mL), boron trifluoride 
55 diethyl ether complex (0.648 mL, 5.12 mmol) was added with cooling in ice, and the mixture was stirred with cooling 
in ice for 1 hour. The reaction mixture was combined with a saturated aqueous solution of sodium hydrogen carbonate, 
and extracted with ethyl acetate. The extract was washed with water, and concentrated under reduced pressure. The 
residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 9:1) to obtain the title com- 
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pound (1 .30 g, yield: 91%). 
An oil. 

1 H NMR (CDCI 3 ) 8 1 .17 (6H, s), 1.24 (3H, t. J = 7.4 Hz), 1.49 (6H, s), 2.77 (2H, s), 2.98 (2H, s), 3.83 (3H, s), 4.11 (2H, 
q, J = 7.4 Hz), 6.49 (1H,s), 6.52(1 H,s). 

5 

REFERENCE EXAMPLE 15 

3-(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2,2-dimethylpropionic acid 

10 [0579] To a solution of 3-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2,2-dimethylpropionic acid ethyl ester 
(1.25 g, 4.08 mmol) in methanol (10 mL), 2 M aqueous solution of sodium hydroxide was added, and the mixture was 
stirred for 1 .5 hours. The reaction mixture was acidified with 1 M hydrochloric acid, and extracted with ethyl acetate. 
The extract was washed with water, and then concentrated under reduced pressure/The residue was subjected to a 
column chromatography on a silica gel (hexane/ethyl acetate, 3:2), and then recrystallized from hexane-ethy! acetate 

15 to obtain the title compound (0.87 g, yield: 69%). 
Melting point: 88-89 °C 

1 H NMR (CDCI3) 5 1.21 (6H, s), 1.50 (6H r s), 2.81 <2H, s), 2.99 (2H, s), 3.82 (3H, s), 6.55 (2H, s). 



20 



35 



55 



REFERENCE EXAMPLE 16 

N-[2-(2,3-dihydro-7-methoxy-2 l 2-dimethyl-5-benzofuranyl)-1,1-dimethylethyl]-N , -phenylurea 



[0580] To a solution of 3-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2 l 2-dimethylprppionic acid (0.80 g, 
2.87 mmol) and diphenylphosphoryl azide (0.650-mL, 3.01 mmol) in toluene (5 mL), triethylamine (0.421 mL, 3.01 

25 mmol) was added, and the mixture was stirred at 70 °C for 1 hour. The reaction mixture was allowed to cool to room 
temperature. Aniline (0.275 mL, 3.01 mmol) was added to the mixture and the mixture was stirred at 80 °C for 1 hour. 
The reaction mixture was diluted with ethyl acetate, washed with water followed by 1 M hydrochloric acid and water, 
and then concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica 
gel (hexane/ethyl acetate, 7:3) to obtain the title compound (0.69 g, yield: 65%). 

30 Amorphous. 

- 1 H NMR (CDCI3) 5 1.34 (6H, s), 1.48 (6H, s), 2.96 (4H, s), 3.73 (3H, s), 4.54 (1H, brs), 6.28 (1H, br s), 6.55 (2H, s), 
7.04 (1 H, t, J = 7.0 Hz), 7. 18-7.30 (4H, m). - 



REFERENCE EXAMPLE 17 " 

N-[2-(2,3-Dihydro-7-methoxy-2,2-dimethyi-5-benzofuranyl)-1 l 1-dimethylethyl]-N , -(4-methoxyphenyl)urea 



[0581] The title compound was obtained employing 4-methoxyaniline by the method similar to that in Reference 
Example 16. 
40 Yield: 88%. 
An oil. . 

1H NMR (CDCI3) 5 1 .32 (6H, s), 1 .49 (6H, s), 2.93 (2H, s), 2.97 (2H, s), 3.77 (3H, s), 3.78 (3H, s), 4.37 (1 H ( br s), 6.01 
(1H,brs), 6.53 (2H, s), 6.80 (2H, d, J = 8.8 Hz), 7.04 (2H, d, J = 8.8 Hz). ' 

45 REFERENCE EXAMPLE 1 8 

N-[2-(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-1,1-dimethylethyl]-1-piperidinecarboxamide 

[0582] The title compound was obtained employing piperidine by the method similar to that in Reference Example 1 6. 
50 Melting Point: 133-134 °C (ethyl acetate-hexane). 

1 H NMR (CDCI3) 5 1.34 (6H, s), 1.48-1.60 (6H, m), 1.50 (6H, s), 2.93 (2H, s), 2.99 (2H, s), 3.21-3.28 (4H, m), 3.83 
(3H, s), 4.11 (1H, brs), 6.53 (1H. s), 6.55 (1H, s). 



REFERENCE EXAMPLE 19 
Cyciohexyltriphenylphosphonium bromide 

[0583] A mixture of cyclohexyl bromide (10.0 g, 61 .3 mmol) and triphenylphosphine (16.1 g, 61 .3 mmol) was stirred 
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at 140-150 °C for 72 hours. The reaction solution was cooled, and then crystallized from ethyl acetate to obtain the 
title compound (19.1 g, yield: 73%). This was used in the next reaction without further purification. 

REFERENCE EXAMPLE 20 

5-(Cyclohexylidenemethyl)-2,3-dihydro-7-methoxy-2,2-dimethylbenzofuran 

[0584] A suspension of cyclohexyltriphenylphosphonium bromide (7.42 g, 17.4 mmol) in tetrahydrofuran (70 mL) 
was cooled at -78 °C, to this, a 1 .53 M solution of n-butyllithium in hexane (1 1 .4 mL, 1 7.4 mmol) was added dropwise, 

10 and the mixture was stirred with cooling in ice for 1 hour. To this, 2,3«dihydro-7-methoxy-2,2-dimethyl-5-benzofuran' 
carboxaldehyde (3.00 g, 14.5 mmol) was added, and the mixture was allowed to stir with cooling in ice further for 1 
hour. The reaction solution was combined with water, and extracted with ethyl acetate. The extract was washed with 
water, and then concentrated under reduced pressure. The residue was subjected to a column chromatography on a 
silica gel (hexane/ethyl acetate, 19:1 ) to obtain the title compound (0.87 g, yield: 22%) 

'5 An oil. 

1 H NMR (CDCI 3 ) 5 1.51 (6H, s), 1.59 (6H, brs), 2.20-2.26 (2H, m), 2.35-2.42 (2H, m), 3.02 (2H, s), 3.85 (3H, s), 6.16 
(1H, s), 6.58 (1H,s), 6.63(1 H, s). 

REFERENCE EXAMPLE 21 

20 * . 

3-Formyl-a,a-dimethylbenzeneacetic acid ethyl ester 

[0585] To a solution of 3-methylbenzeneacetic acid ethyl ester (10.0 g, 56.1 mmol) in N,N-dimethyfformamide (80 • 
mL), sodium hydride (66% suspension in oil) (4.29 g, 118 mmol) was added with cooling in ice, and the mixture was 

& stirred at room temperature for 3 hours. A solution of iodomethane (7.34 mL, 11 8 mmol) in N,N-dimethylformamide 
(20 mL) was added dropwise with cooling in ice, and the mixture was stirred at room temperature for 3.5 hours. Ice 
water was poured into the reaction mixture, and the mixture was extracted twice with ethyl acetate. The combined 
organic layer was washed with a dilute aqueous solution of sodium chloride twice, and brine, dried over magnesium 
sulfate, filtered, and concentrated under reduced pressure to obtain the mixture (13.3 g) containing cc,cx,3-trimethyl- 

30 benzeneacetic acid ethyl ester as an oil. 

[0586] This was dissolved in ethyl acetate (1 00 mL). N-bromosuccinimide (1 0.5 g, 58.9 mmol) and 2,2-azobis(iso- 
butyronitrile) (92 mg, 0.561 mmol) were added to the mixture and the mixture was stirred at 60 °C for 9 hours. Ice water 
was poured into the reaction mixture, and the mixture was washed with brine, dried over magnesium sulfate, filtered, 
and concentrated under reduced pressure. The residue was subjected to a column, chromatography on a silica gel 

35 (hexane/ethyl acetate, 50:1 followed by 10:1) to obtain the mixture (15.6 g) containing 3-(bromomethyl)-a,a-dimethyl- 
benzeneacetic acid ethyl ester as an oil. 

[0587] This was dissolved in acetic acid (35 mL) and water (35 mL). Hexamethylenetetramine (15.7 g, 112 mmol) 
was added to the mixture and the mixture was heated under reflux at 90 °C for 1 hour. Ethyl acetate was poured into 
the reaction mixture, and the mixture was washed with water, a saturated aqueous solution of sodium hydrogen car-. 
40 bonate and brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 
subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 50:1 followed by 30:1) to obtain the title 
compound (5.84 g, yield: 47%)., 
An oil. 

'H NMR (CDCI3) 5 1.91 (3H; t, J = 7.1 Hz), 1.63 (6H, s), 4.14 (2H, q, J = 7.1 Hz), 7.46-7.65 (2H, m), 7.74-7.89 (2H 
45 m), 10.02 (1H,s). 

REFERENCE EXAMPLE 22 

3-Cyano-a,ct : dimethylbenzeneacetic acid ethyl ester 

50 

[0588] 3-Formyl-a,a-dimethylbenzeneacetic acid ethyl ester (5.49 g, 24.9 mmol) was dissolved in ethanol (30 mL). 
i Hydroxylamine hydrochloride (3.46 g, 49.9 mmol) and sodium acetate (4.09 g, 49.9 mmol) were added to the mixture 
and the mixture was heated under reflux for 40 hours. Ethanol was distilled off under reduced pressure, ethyl acetate 
was poured into the residue, and the mixture was washed with water and brine, dried over sodium sulfate, filtered, and 
55 concentrated under reduced pressure: The residue was dissolved in acetic anhydride (30 mL), and stirred at 130 °C 
for 15 hours. 5 M aqueous solution of sodium hydroxide was poured into the reaction mixture, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium hydrogen 
carbonate, water, and brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The 
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residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 40:1 followed by 20:1) to 
obtain the title compound (4.21 g, yield: 78%). 
An oil. 

1 H NMR (CDCI 3 ) 5 1.19 (3H, t, J = 7.1 Hz), 1.59 (6H, s), 4.13 (2H, q, J = 7.1 Hz), 7.39-7.65 (4H, m). 
REFERENCE EXAMPLE 23 

4- Hydroxy-3-(2-methyl-2-propenyl)benzaldehyde 

10 [0589] The title compound was obtained from p-hydroxybenzaldehyde by the method similar to that in Reference 
Example 1 . Yield: 59%. 
An oil. 

1 H NMR (CDCI3) 5 1.75 (3H, s), 3.45 (2H, s), 4.89 (1H, s), 4.98 (1H, s), 6.19 (1H, br s), 6.96 (1H, d, J = 8.1 Hz), 7.70 
(1H, d, J = 8.1 Hz), 7.74 (1H, s), 9.86 (1H, s). 

15 

REFERENCE EXAMPLE 24 

2 l 3-Dihydro-2,2-dimethyl-5-benzofurancarboxaldehyde 

20 [0590] To a solution of 4-hydroxy-3-(2-methyl-2-propenyl)benzaldehyde (8.52 g, 4.84 mmol) in toluene (40 mL), boron 
trifluoride diethyl ether complex (6.74 mL, 53.2 mmol) was added, and the mixture was stirred at 110 °C for 1 hour. 
The reaction mixture was washed with water, a saturated aqueous solution of sodium hydrogen carbonate, and brine, 
dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a 
column chromatography on a silica gel (hexane/ethyl acetate, 20: 1 followed by 1 0:1 ) to obtain the title compound (6.41 

25 g, yield: 75%). 
An oil. 

1 H NMR (CDCI3) 5 1.51 (6H, s), 3.06 (2H, s), 6,82 (1H, d, J = 8.4 Hz), 7.64-7.71 (2H, m), 9.82 (1H, s). 
REFERENCE EXAMPLE 25 

30 

, 7-Bromo-2,3-dihydro-2 J 2-dimethyl-5-benzofurancarboxaldehyde 

[0591] To a solution of.2,3-dihydro-2,2-dimethyl-5-benzofurancarboxaldehyde (5.90 g, 33.5 mmol).in acetic acid (20 
mL), a solution of bromine (2.07 mL, 40.2 mmol) in acetic acid (5 mL) was added, and the mixture was stirred at room 
35 temperature for 5 hours. An aqueous solution of sodium thiosulfate was poured into the reaction mixture, and the 
mixture was extracted twice with ethyl acetate. The combined organic layer was washed with brine, dried over mag- 
nesium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a column chroma- 
tography on a silica gel (hexane/ethyl acetate, 10:1) to obtain the title compound (8.08 g, yield: 94%). 
An oil. 

40 1H NMR (CDCI3) 5 1.57 (6H, s), 3.16 (2H, s), 7.63 (1H, d, J =1.6 Hz), 7.83 (1H, d, J = 1.8 Hz), 9.77 (1 H, s). 
REFERENCE EXAMPLE 26 

7-Bromo-2,3-dihydro-2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran 

[0592] The title compound was obtained from 5-bromo-2,3-dihydro-2,2-dimethyl-5-benzofurancarboxaldehyde by 
the method similar to that in Reference Example 5. Yield: 81%. 

1 H NMR (CDCI3) 8 1 .52 (6H, s), 1 .83 (3H, d, J = 1 .1 Hz), 1 .86 (3H, d, J = 1 .1 Hz), 3.07 (2H, s), 6.1 2 (1 H, s), 6.91 (1 H, 
s), 7,13 (1H, s). 

50 

REFERENCE EXAMPLE 27 

7-Ethylthio-2,3-dihydro-2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran 

55 [0593] To a solution of 1 .54 M solution of tert-butyllithium/pentane (3.45 mL, 5.34 mmol) in tetrahydrofuran (1 mL), 
a solution of N.N.N'.N'-tetramethylejhylenediamine (0.81 mL,- 5.34 mmol) and 7-bromo-2,3-dihydro-2,2-dimethyl- 

5- (2-methyl-1-propenyl)benzofuran (300 mg, 1.07 mmol) in tetrahydrofuran (1 mL) was added, and the mixture was 
stirred at -78 °C for 30 minutes. A solution of diethyl disulfide (1 .32 mL, 10.7 mmol) in tetrahydrofuran was added to 
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the mixture and the mixture was warmed gradually from -78 °C to room temperature, and then stirred for 15 hours. 
Water was poured into the reaction mixture, and the mixture was extracted twice with ethyl acetate. The combined 
organic layer was washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was subjected to a column chromatography on a silica gel (hexane followed by hexane/ethyl acetate, 50: 
5 1) to obtain the title compound (264 mg, yield: 94%). 
An oil. 

1 H NMR (CDCI 3 ) 8 1.26 (3H, t, J = 7.3 Hz), 1.50 (6H, s), 1.84 (3H, s), 1.87 (3H, s), 2.90 (2H, q, J = 7.3 Hz), 6.15 (1H, 
s), 6.89(1 H,s), 7.00(1 H,s). 

10 REFERENCE EXAMPLE 28 

2,3-Dihydro-2,2,7-trimethylbenzofuran 

[0594] To a solution of o-cresol (1 9. 1 mL, 1 84 mmol) in N,N-dimethylformamide (1 00 mL), 3-chloro-2-methyl-1 -pro- 
fs pene (20.1 mL, 203 mmol) and potassium carbonate (30.5 g, 221 mmol) were added, and the mixture was stirred at 
80 °C for 3 hours. Ice water was poured into the reaction mixture, and the mixture was extracted twice with ethyl 
. acetate. The combined organic layer was washed with water (twice) and brine, dried oyer magnesium sulfate, filtered, 
and concentrated under reduced pressure to obtain 1 -methyl-2-[(2-methyl-2-propenyl)oxy]benzene (30. 8g) as an oil. 
[0595] This was dissolved in N,N-diethylaniline (27 mL), and stirred at 21 0 °C for 5 hours under nitrogen atmosphere. 
' 20 Ethyl acetate was poured into the reaction mixture, and the mixture was washed with 1 M hydrochloric acid, 2 M 
hydrochloric acid and brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure to obtain 
2-methyl-6-(2-methyl-2-propenyl)phenol (34.3 g) as an oil. 

[0596] 1 .20 g of this material was dissolved in ethanol (6 mL). cone. Hydrochloric acid (1.5 mL) was added to the 
mixture and the mixture was heated under reflux for 2 hours. Ethanol was distilled off under reduced pressure, ethyl 
25 acetate was poured into the residue, and the mixture was washed with water and brine, dried over magnesium sulfate, 
filtered, and concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica 
gel (hexane) to obtain the title compound (710 mg, yield: 59%). 
An oil. • 

1 H NMR (CDCI3) 5 1.47 (6H, s),.2.19 (3H, s), 3.00 (2H, s), 6.69-6.76 (1 H, m), 6.91-6.98 (2H , m). 

REFERENCE EXAMPLE 29 - 

2,3-Dihydro-2,2,7-trimethyl-5-benzofurancarboxaldehyde 

35 [0597] To a solution of phosphorus oxychloride (0.78 mL, 8.38 mmol) in N.N-dimethylformamide (0.71 mL, 9.22 
mmol), a solution of 2,3-dihydro-2 > 2 l 7-trimethylbenzofuran (680 mg, 4.19 mmol) in N.N-dimethylformamide (2 mL) was 
added, and the mixture was stirred at 80 °C for 15 hours. Ice water was poured into the reaction mixture, and the 
mixture was neutralized with 5 M aqueous solution of sodium hydroxide, and extracted twice with ethyl acetate. The 
combined organic layer was washed with water (twice) and brine, dried over magnesium sulfate, filtered, and concen^ 

to trated under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl 
. acetate, 30:1 followed by 10:1) to obtain the title compound (640 mg, yield: 80%). 
An oil. 

1 H NMR (CDCI3) 5 1 .51 (6H, s), 2.23 (3H, s), 3.05 (2H, s), 7.50 (1 H, d, J = 0.8 Hz), 7.53 (1 H, d, J = 0.8 Hz), 9.78 (1 H, s). 
45 REFERENCE EXAMPLE 30 

^^-Dihydro^^y-trimethyl-S^-methyl-l-propenyObenzofuran . 

[0598] The title compound was obtained from 2,3-dihydro-2 1 2 l 7-trimethyl-5-benzofurancarboxaldehyde by the meth- 
50 od similar to that in Reference Example 5. Yield: 93%. 
An oil. 

1 H NMR (CDCI3) 5 1.47 (6H, s), 1.85 (6H, s), 2.17 (3H, s), 2.99 (2H, s), 6.16 (1H, s), 6.80 (1 H, s), 6.85 (1 H, s). . . 
. REFERENCE EXAMPLE 31 
4-Cyclohexylbenzaldehyde 

[0599] To a mixture of phenylcyclohexane (24.9 g, .1 55 mmol) and aluminum chloride (20.9 g, 1 57 mmol) in nitrometh- 
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ane (200 ml), a solution of dichloromethylmethyl ether (1 8.0 g, 1 57 mmol) in nitromethane (50 mL) was added dropwise 
at 0 °C over 40 minutes, and the mixture was stirred at 0 °C for 40 minutes. The reaction mixture was poured into ice 
water, and the organic material was extracted with diethyl ether. The extract was washed with brine, dried over mag- 
nesium sulfate, and then the solvent was distilled off under reduced pressure to obtain the mixture (27.8 g) containing 
the title compound. This was used in the next reaction without further purification. 
An oil. 

REFERENCE EXAMPLE 32 
4-Cyclohexylbenzonitrile 

[0600] A solution of 4-cyclohexyibenzaldehyde (13.4 g, 71 .1 mmol) and hydroxyzine hydrochloride (6.82 g, 98.1 
mmol) in formic acid (200 mL) was heated under reflux for 2 hours. The reaction solution was cooled to room temper- 
ature, and then poured into ice water, and the solution was basified with potassium hydroxide. The organic material 
was extracted with hexane. The extract was washed with brine, dried over sodium sulfate, and then the solvent was 
distilled off under reduced pressure. The resultant residue was purified by a column chromatography on a silica gel 
(hexane/ethyl acetate, 20:1 followed by .10:1) to obtain the title compound (5.75 g, yield: 44%). 
An oil. 

1 H NMR (CDCI 3 ) 5 1.26-1.52 (4H, m), 1 .74-1 .89 (6H, m), 2.56 (1H, br), 7.27-7.39 (2H, m), 7:50-7.62 (2H, m). " 
REFERENCE EXAMPLE 33 
4-Phenoxybenzaldehyde . 

[0601] A suspension of 4-fluorobenzaldehyde (30.5 g, 246 mmol), phenol (23.5 g, 249 mmol), and potassium car- 
bonate (34.8 g, 252 mmol) in N.N-dimethylformamide (500 mL) was heated under reflux for 11.5 hours. The. reaction 
solution was cooled to room temperature, and then the solvent was distilled off under reduced pressure. The resultant 
residue was combined with water, and the organic material was extracted with ethyl acetate.- The extract was washed 
with brine, dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure to obtain the 
mixture (48.1 g) containing the title compound. This was used in the next reaction without further purification. 
An oil. 

REFERENCE EXAMPLE 34 ; • .. 

4-Phenoxybenzonitrile 

[0602] The title compound was obtained from 4-phenoxybenzaldehyde by the method similar to that in Reference 
Example 32. Yield: 80%. 

1 H NMR (CDCI 3 ) 5.6.97-7.19 (4H, m), 7.20-7.28 (1H, m), 7.37-7.46 (2H, m), 7.57-7.64 (2H, m). 
REFERENCE EXAMPLE 35 
4-(1-Piperidinyl)benzonitrile . 

[0603] ■ A suspension-of 4-fluorobenzonitrile (6.0 g, 50 mmol), piperidine (4.0 g, 47 mmol), and potassium carbonate 
(8.5 g, 62 mmol) in N.N-dimethylformamide (100 mL) was stirred at 95 °C for 37 hours, the reaction solution was 
cooled to room temperature, and the solvent was distilled off under reduced pressure. The resultant residue was com- 
bined with water, and the organic material was extracted with ethyl acetate. The extract was washed with brine, dried 
over .magnesium sulfate, and then the solvent was distilled off under reduced pressure. The resultant residue was 
purified by a column chromatography on a silica gel (hexane/ethyl. acetate, 20:1 followed by 5:1) to obtain the title 
compound (8.3 g, yield: 90%). 

1H NMR (CDCi 3 ) 8 1 .66 (6H, s), 3.33 "(4H, s), 6.84 (2H, d, J = 8.8 Hz), 7.46 (2H, d, J = 8.8 Hz). 

REFERENCE EXAMPLE 36 

3,5-Bis(1,1-dimethylethyl)-4-hydroxybenzonitrile 

[0604] The title compound was obtained from 3,5-bis(1 , 1 : dimethylethyl)-4-hydroxybenzaldehyde by the method sim- 
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ilar to that in Reference Example 32. Yield: 45%. 

1 H NMR (CDCl 3 ) 5 1 .44 (1 8H r s), 5.74 (1 H, s), 7.47 (2H, s). 

REFERENCE EXAMPLE 37 

4-Methyl-2-phenyl-1 H-imidazole-5-carbonitrile 

[0605] The title compound was obtained from 4-methyl-2-phenyl-1 H-imidazole-5-carboxaldehyde by the method sim- 
ilar to that in Reference Example 32. Yield: 54%. 

1 H NMR (DMSO-d 6 ) 5 2.41 (3H, s), 3.19 (1H, s), 7.42-7.54 (3H, m), 7.92 (2H, dd, J = 7.8, 1.4 Hz). 

REFERENCE EXAMPLE38 

4-(1 -Methylethoxy)benzonitrile 

. [0606] A solution of 2-propanol (4.4 g, 73 mmol) and sodium hydride (60% in oil, 2.9 g, 73 mmol) in N.N-dimethyl- 
formamide (100 mL) was stirred at 0 °C for 10 minutes. A solution of 4-fluorobenzonitrile (7.1 g, 59 mmol) in N,N- 
dimethylformamide (25 mL) was added to the reaction mixture at 0 °C, and stirred at the same temperature for 3 hours, 
and at room temperature further for 15.5 hours. The reaction solution was poured into water, and extracted with ethyl 
acetate. The extract was washed with brine, dried over magnesium sulfate, arid then the solvent was distilled off under 
reduced pressure. The resultant residue was crystallized from hexane to obtain the title compound (7.4 g, yield: 85%). 
1 H NMR (CDCI3) 5 1.36 (6H, d, J = 6.2 Hz), 4.52-4.64 (1H, m), 6.91 (2H, d, J = 8.6 Hz) t /.57 (2H, d, J = 8.6 Hz). 

REFERENCE EXAMPLE 39 

4-Cyanobenzyl acetate 

[0607] A mixture of 4-cyanobenzylbromide (12.6 g, 64 rimol)) and sodium acetate (10.6 g, 129 mmol) in N.N-dimeth- 
ylfonmamide (50 mL) was stirred at 80 °C for 25 hours. The solvent was distilled off under reduced pressure, the 
resultant residue was combined with water, and the organic material was extracted with ethyl acetate. The extract was 
washed with brine, dried over magnesium sulfate, and then the. solvent was distilled off under reduced pressure. The 
resultant residue was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 20:1 followed by 2: 
1) to obtain the title compound (8.9^, yield: 80%). 

1 H NMR (CDCI3) 6 2.14 (3H, s), 5.16 (2H, s), 7.47 (2H, d, J = 8.4 Hz), 7.68 (2H, d, J = 8.4 Hz). 
REFERENCE EXAMPLE 40 
4-[2-(4-Methoxyphenyl)ethoxy]benzonitrile . 

[0608] The title compound was obtained from 4-methoxyphenethyl alcohol and 4-fluorobenzonitrite by the method 
similar to that in Reference Example 38. Yield 93%. 

1 H NMR (CDCI3) 8 3.06 (2H, t, J = 7.0 Hz), 3.80 (3H, s), 4.17 (2H, t, J = 7.0 Hz), 6.87 (2H, t, J = 8.7 Hz), 6.93 (2H, d, 
J = 9.0 Hz), 7.19 (2H, d, J = 8.7 Hz), 7.57 (2H, d, J = 9.0 Hz). 

REFERENCE EXAMPLE 41 

2,3-Dihydro-7-methoxy-5-benzofurancartoonitrile 

[0609] The title compound was obtained from 7-methoxy-2,3-dihydro-5-benzofurancarboxaldehyde by the method 
similar to that in Reference Example 32. Yield 77%. 

1 H NMR (CDCI3) 8 3.28 (2H, t, J = 8.8 Hz), 3.89 (3H, s), 4.73 (2H, t, J = 8.8 Hz), 7.00 (1H, s), 7.16 (1H, s). 
REFERENCE EXAMPLE 42 

4-[(1,3-Dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]benzonitrile 

[0610] A mixture of 4-cyanobenzylbromide (4.0 g, 20 mmol) and potassium phthalimide (3.8 g, 21 mmol) in N,N- 
dimethylformamide (40 mL) was stirred at room temperature for 20 hours. The reaction solution was concentrated 
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under reduced pressure, the resultant residue was combined with water, and the organic material was extracted with 
ethyl acetate. The extract was washed with brine, dried over magnesium sulfate, and then the solvent was distilled off 
under reduced pressure to obtain the mixture (4.6 g) containing the title compound. This was used in the next reaction 
- without further purification. 

5 

REFERENCE EXAMPLE 43 
4-(Aminomethyl)benzonitrile 

10 [0611] A solution of 4-[(1 ,3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)methyl]benzonitrile (4.6 g, 18 mmol) and hydrazine 
monohydrate (8.9 g, 180 mmol) in ethanol (90 mL) was heated under reflux for 33 hours. The reaction solution was 
cooled to room temperature, and concentrated under reduced pressure. The residue was combined with water, basified 
with potassium hydroxide, and then extracted with diethyl ether. The extract was washed with brine, dried over mag- 
nesium sulfate, and then the solvent was distilled off under reduced pressure to obtain the title compound (1 .9 g, yield: 

15 81%). 
An oil. 

1 H NMR (CDCI 3 ) 5 3.96 (2H, s), 7.45 (2H, d, J = 8.0 Hz), 7.63 (2H, d, J = 8.0 Hz). 
REFERENCE EXAMPLE 44 

20 

N-[(4-cyanophenyl]methyl]methanesulfonamide 

[061 2] To a solution of 4-(aminomethyl)benzonitrile (1 .9 g, 1 4 mmol) and triethylamine (3.0 mL, 22 mmol) in tetrahy- 
drofuran (30 mL), methanesulfonyl chloride (1.1 mL, 14 mmol) was added dropwise at 0 °C. The reaction solution was 
25 stirred at room temperature for 9 hours. The reaction solution was poured into water, and the organic material was 
. extracted with ethyl acetate. The extract was washed with brine, dried over magnesium sulfate, and then the solvent 
was distilled under reduced pressure to obtain crude crystals. The resultant crude crystals were washed with hexane- 
diethylether to obtain the title compound (2.0 g, yield: 66%). 
: 1 H NMR (CDCI 3 ) 8 2.94 (3H, s), 4.40 (2H, d, J = 6.6 Hz), 5.01 (1 H, br), 7.50 (2H, d, J = 8.6 Hz), 7.67 (2H, d, J = 8.6 Hz). 
30 ' 
REFERENCE EXAMPLE 45 

6-Methoxy^3-pyridinecarbonitrile 

35 [0613] A solution of sodium methoxide (2.42 g, 44.8 mmol) and 6-chloronicotinonitrile (3.04 g, 21 .9 mmol) in N,N- 
dimethylformamide (50 mL) was stirred at room temperature for 10 hours. The reaction solution was poured into water, 
and the organic material was extracted with ethyl acetate. The extract was washed with brine, dried over magnesium 
sulfate, and then the solvent was distilled off under reduced pressure. The resultant residue was purified by a column 
chromatography on a silica gel (hexane/ethyl acetate, 2:1) to obtain the title compound (2.28 g, yield: 78%). 

40 1 H NMR (CDCI3) 8 4.00 (3H, s), 6.83 (1 H, dd, J = 8.8, 0.8 Hz), 7.78 (1 H, dd, J = 8.6, 2.4 Hz), 8.50 (1 H, d, J = 1 .4 Hz). 

REFERENCE EXAMPLE 46 

3- (1 -Methylethoxyjbenzonitrile 

45 

[0614] The title compound was objected from 2-propanol and 3-fluorobenzonitrile by the method similar to that in 
Reference Example 38. Yield: 78%. 

1 H NMR (CDCI 3 ) 8 1 .35 (6H, d, J = 6.0 Hz), 4.51 -4.63 (1 H, m), 7.07-7.1 3 (2H, m), 7.21 (1 H, dt ( J = 7.6, 1 .2 Hz), 7.36 
(1H,td, J = 7.6, 1.4 Hz). 

50 

REFERENCE EXAMPLE 47 

4- Pyridinecarboxamide 1 -oxide 

55 [0615] A solution of isonicotinamide (52 g, 430 mmol) and a 30% aqueous solution of hydrogen peroxide (65 mL, 
570 mmol) in acetic acid (170 mL) was stirred at 80 °C for 12 hours. The reaction solution was cooled to room tern-, 
perature, precipitated crystals were recovered by filtration, and washed with water and hexane to obtain the title com- 
pound (30 g, yield: 50%). 
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*H NMR (DMSO-d 6 ) 5 7.66 (1H, br), 7.82-7.87 (2H, m), 8.17 (1H, br), 8.26-8.33 (2H, m). 

REFERENCE EXAMPLE 48 ' 

5 4-Methylquinoline 1 -oxide 

[061 6] The title compound was obtained from 4-methylquinoline by the method similar to that in Reference Example 
47. Yield: 75%. 

1 H NMR (CDCI 3 ) 6 2.67 (3H, s), 7.14 (1H, d p J = 6.2 Hz), 7.65-7.84 (2H, mj, 7.96-8.01 (1H, m), 8.45 (1H, d, J = 6.4 
10 Hz), 8.79-8.84 (1H, m). 

REFERENCE EXAMPLE 49 

3-Methytquinoline 1 : oxide 
15 ' • ... 

[061 7] The title compound was obtained from 3-methylquinoline by the method similar to that in Reference Example 
. 47. Yield: 91%. 

1 H NMR (CDCI3) 5 2.46 (3H,s), 7.53-7.81 (4H, m), 8.43 (1H, s), 8.69 (1H, d, J = 8.8 Hz). 
20 REFERENCE EXAMPLE 50 
7-Methylquinoline 1 -oxide 

[061 8] The title compound was obtained from 7-methylquinoline by the method similar to that in Reference.Example 
25 47. Yield: 46%. 

1 H NMR (CDCI3) 5 2.61 (3H, s), 7.20-7.27 (1H, m), 7.46-7.51 (1H, m), 7.69-7,79 (2H, m), 8.50-8.56 (2H, m). 

REFERENCE EXAMPLE 51 

30 4-Pyridinecarboxylic acid ethyl ester 1 -oxide 

[0619] The title compound was obtained from isonicotinic acid ethyl ester by the method similar to that in Reference 
Example 47. Yield: 80%. 

*H NMR (CDCI3) 5 1.39 (3H, t, J = 7.0 Hz), 4.42 (2H, q, J = 7.0 Hz), 7.92-7.97 (2H, m), 8.33-8.39 (2H, m). 
REFERENCE EXAMPLE 52 . 

6- Methylquinoline 1 -oxide 

40 [0620] The title compound was obtained from 6-methylquinoline by the method similar to that in Reference Example 
. 47. Yield: 87%. 

'H NMR (CDCI3) 5 2.55 (3H, s), 7.22-7.29 (1 H, m), 7.56-7.68 (3H, m), 8.47 (1 H, d, J = 6.0 Hz), 8.64 (1H, d, J = 8.8 Hz). 

REFERENCE EXAMPLE 53 

45 ... 

7- Methoxy-2-benzofurancarboxylic acid 

[0621] A solution of o-vaniliin (51 g, 340 mmol), bromomalonic acid diethyl ester (73 g ( 310 mmol), and potassium, 
carbonate (82 g, 590 mmol) in 2-butanone (200 mL) was heated under reflux for 3.5 hours. The reaction solution was 
so cooled to room temperature, and then the solvent was distilled off under reduced pressure. The resultant residue was 
combined with water, and the organic material was extracted with diethyl ether. The extract was washed with brine; 
dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure. The solution of the re- 
sultant residue and potassium hydroxide (43 g, 740 mmol) in ethanol (400 mL) was heated under reflux for 1 hour. The 
reaction solution was cooled to room temperature, poured into water, and then acidified by the addition of 6 M hydro- 
ps chloric acid. The organic material was extracted with ethyl acetate, the extract was washed with brine, dried over 
magnesium sulfate, and then the solvent was distilled off under reduced pressure. The resultant residue was crystallized 
from diisopropyl ether to obtain the title compound (26 g, yield: 45%). 

*H NMR (DMSO-d 6 ) 5 3.97 (3H, s), 5.71 (1H, s), 7.09 (1H, dd, J = 7.4, 1 .5 Hz), 7.27 (1H, t, J = 7.8 Hz), 7.33 (1H, dd, 
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J = 7.8, 1.5 Hz), 7.65(1 H,s). 
REFERENCE EXAMPLE 54 
5 7-Methoxybenzofuran 

[0622] A suspension of 7-methoxy-2-benzofurancarboxylic acid (23 g, 120 mmol) and copper (powder, 5.8 g, 92 
mmol) in quinoline (70 ml) was heated under reflux for 1 2 hours. The reaction solution was cooled to room temperature. 
The insolubles were filtered off, filtrate was poured into water, and acidified by the addition of 2 M hydrochloric acid. 
io The organic material was extracted with ethyl acetate, the extract was washed with brine, dried over magnesium sulfate, 
and then the solvent was distilled off under reduced pressure. The resultant residue was purified by a column chro- 
matography on a silica gel (hexane/ethyl acetate, 10:1) to obtain the title compound (8.0 g, yield 46%). 
1 H NMR (CDCI 3 ) 5 4.02 (3H, s), 6.77 (1H, d, J = 2.2 Hz), 6.81 (1H, dd, J = 6.8, 2.2 Hz), 7.12-7.22 (2H, m), 7.63 (1H, 
d, J = 2.2 Hz). 

15 

REFERENCE EXAMPLE 55 
2,3-Dihydro-7-methoxybenzofuran 

20 [0623] To a solution of 7-methoxybenzofuran (8.0 g, 54 mmol) in acetic acid (55 mL), 10% palladium on carbon (3.9 
g, 49% hydrate) was added, and the mixture was stirred at room temperature for 8 hours under hydrogen atmosphere. 
The reaction solution was filtered to remove the catalyst, and then the filtrate was concentrated under reduced pressure; . 
The resultant residue was neutralized by the addition of 8 M aqueous solution of sodium hydroxide, and the organic 
material was extracted with diethyl ether. The extract was washed with brine, dried over magnesium sulfate, and then 

25 the solvent was distilled off under reduced pressure to obtain the title compound (7.2 g, yield: 90%). 
An oil. 

r H NMR (CDCI3) 5 3.1 7 (2H, t, J = 8.6 Hz), 3.82 (3H, s), 4.56 (2H, t, J = 8.6 Hz), 6.65-6.72 (1H, m), 6.72-6.78 (2H, m). 

REFERENCE EXAMPLE 56 

30 - 

2,3-Dihydro-7-methoxy-5-benzofurancarboxaldehyde 

[0624] To N,N-dimethylformamide (8.0 mL), phosphorus oxychloride (8.0 mL, 86 mmol) was added dropwise at 0 
°C. A solution of 2 p 3-dihydro-7-methoxybenzofuran (6.7 g, 44 mmol) in N,N-dimethylformamide (26 mL) was added to 

35 the reaction mixture and the mixture was stirred at 80 °C for 1 hour. The reaction solution was cooled to room temper- 
ature, and then poured into water. The solution was basified by the addition of 8 M aqueous solution of sodium hydrox- 
ide, and then extracted with diethyl ether. The extract was washed with brine, dried over magnesium sulfate, and then 
the solvent was distilled off under reduced pressure. The resultant residue was purified by a column chromatography 
on a silica gel (hexane/ethyl acetate, 10:1 followed by 5:2) to obtain the title compound (3.5 g, yield: 44%). 

40 1H NMR (CDCI3) 5 3.32 (2H, t, J = 8.8 Hz), 3.94 (3H, s), 4.77 (2H, t, J = 8.8 Hz), 7.32 (1 H, d, J = 1 .2 Hz), 7.38 (1 H, d, J = 
1.2 Hz), 9.82 (1H,s). 

REFERENCE EXAMPLE 57 

45 2,3-Dihydro-7-methoxy-5-(2-methyM-propenyl)benzofuran 

[0625] To a suspension of 2,3-dihydro-7-methoxy-5-benzofurancarboxaldehyde (3.5 g, 20 mmol) and isopropylt- 
riphenylphosphonium iodide (10 g, 24 mmol) in tetrahydrofuran (60 mL), sodium hydride (60% in oil, 1 .1 g, 28 mmol) 
was added at 0 °C, and the mixture was heated under reflux for 2.5 hours. The reaction solution was cooled to room 
so temperature, and poured into water. The organic material was extracted with ethyl acetate, the extract was washed 
with brine, dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure. The resultant 
residue was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 50:1 followed by 1 0: 1 ) to obtain 
the title compound (2.0 g, yield: 50%). 
An oil. 

55 1H NMR (CDCI3) 5 1.86-1.88 (6H, m), 3.22 (2H, t, J = 8.6 Hz), 3.86 (3H, s), 4.62 (2H, t, J = 8.6 Hz), 6.20 (1H, br s), 
6.61 (1H,s), 6.71 (1H, s). 
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REFERENCE EXAMPLE 58 

3-lodo-5-m.ethoxy-4>[(2-methyl-2-propenyl)oxy]benzaldehyde 

[0626] A suspension of 5-iodovanillin (20 g, 72 mmol), 3<:hloro-2-methyl-1 -propene ( 1 3 g, 1 40 mmol), and potassium 
carbonate (20 g, 140 mmol) in N.N-dimethylformamide (100 mL) was stirred at 80 °C for 6 hours. The reaction solution 
was cooled to room temperature, and then the solvent was distilled off under reduced pressure. The residue was 
combined with water, and the organic material was extracted with ethyl acetate. The extract was washed with brine, 
dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure. The resultant residue 
was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 1 0:1 followed by 5:1) to obtain the title 
compound (22 g, yield: 93%). 
An oil. 

'H NMR (CDCI 3 ) 5 1.94 (3H, s), 3.91 (3H, s), 4.54 (2H, s), 5.01 (1H, s), 5.17 (1H, s), 7.41 (1H, d, J = 1.8 Hz), 7 87 
(1H,d, J = 1.8 Hz), 9.83 (1H, s). 

REFERENCE EXAMPLE 59 

2,3-Dihydro-7-methoxy-3,3-dimethyl-5-benzofurancariDoxaldehyde 

[0627] A suspension of 3-iodo-5-methoxy-4-[(2-methyl-2-propenyl)oxy]benzaldehyde (22 g, 66 mmol), palladium(ll) 
acetate (0.60 g, 27 mmol), potassium carbonate (9.0 g, 65 mmol), sodium formate (4.3 g, 63 mmol), and tetrabutylam- 
monium bromide (18 g, 55 mmol) in N.N-dimethylformamide (300 mL) was stirred at 100 °C for 2.5 hours. The reaction 
solution was cooled to room temperature/and then the solvent was distilled off under reduced pressure. The residue 
was combined with water, and the organic material was extracted with ethyl acetate.. The extract was washed with 
brine, dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure. The resultant 
residue was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 10:1 followed by 2:1) to obtain 
the title compound (7.7 g, yield: 57%). 

An oil. : 

1 H NMR (CDCI3) 5 1.40 (6H, s), 3.95 (3H, s), 4.43 (2H, s), 7.31-7.32 (2H, m), 9.84 (1H, s). 

REFERENCE EXAMPLE 60 

2,3-Dihydro-7-methoxy-3 ( 3-dimethyl-5-(2 : -methyl-1-propenyl)benzbfuran 

[0628] The title compound was obtained from 2,3-dihydro-7-methoxy-3,3-dimethyl-5-benzofurancarboxaldehyde 
and isopropyltriphenylphosphonium iodide by the method similar to that in Reference Example 57. Yield 59%. 
An oil. 

1 H NMR (CDCI3) 5 1,33 (6H, s), 1.87-1 .89 (6H, m), 3.87 (3H, s), 4.29 (2H t s), 6.23 (IH, brs), 6.61 (1H, s), 6.62 (1H, s). 
REFERENCE EXAMPLE 61 

2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranmethanor . . . 

[0629] A solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaldehyde (7.5 g, 36 mmol) and sodium 
borohydride (0.72 g, 1 9 mmol) in methanol (60 mL) was stirred at 0 °C for 3 hours. The reaction solution was concen- 
trated under reduced pressure, and the resultant residue was combined with water. The solution was acidified by the 
addition of 1 M hydrochloric acid, and then the organic material was extracted with ethyl acetate. The extract was 
washed with brine, dried over magnesium sulfate; and then the solvent was distilled off under reduced pressure. The 
resultant residue was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 5:1 followed by 2:1) 
to obtain the title compound (5.8 g, yield:77%). 
An oil. 

1 H NMR (CDCI3) 5 1,50 (6H, s), 2.20 (1H, br), 3.01 (2H, s), 3.86 (3H t s), 4.57 (2H, s), 6.76 (2H, s). * 
REFERENCE EXAMPLE 62 

[(2,3-Dihydro-7-methoxy-2 J 2-dimethyl-5-benzofuranyl)methyI]triphenylphosphonium bromide 

[0630] To a solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranmethanol (5.8 g, 28 mmol) in diethyl ether 
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(90 mL), phosphorus tribromide (0.90 mL, 9,5 mmol) was added dropwise at 0 °C. The reaction solutionwas stirred 
at 0 °C for 30 minutes, and then poured into water. The organic layer was washed with brine, dried over magnesium 
sulfate, and then the solvent was distilled off under reduced pressure. The solution of the resultant residue (7.2 g) and 
triphenylphosphine (7.5 g, 29 mmol) in toluene (70 mL) was stirred at 80 °C for 10 hours. The reaction solution was 
5 cooled to room temperature, and precipitated crystals were recovered by filtration and washed with diethyl ether to 
obtain the title compound (12 g, yield: 84%). 

1 H NMR (CDCl 3 ) 5 1 .45 (6H, s), 2.83 (2H, s), 3.49 (3H, s), 5.33 (2H, d, J = 1 3.6 Hz), 6.50 (1 H, s), 6.58 (1 H, s), 7.59-7.81 
(15H, m). 

10 REFERENCE EXAMPLE 63 

5-(2-Ethyl-1-butenyl)-2,3-dihydro-7-methoxy-2,2-dimethylbenzofuran 

[0631] To a suspension of [(2,3-dihydro-7"methoxy-2,2-dimethyl-5-benzofuranyl)methyl]triphenylphosphonium bro- 
15 mide (5.6 g, 1 0 mmol) in tetrahydrofuran (50 mL), potassium tert-butoxide (1 .3 g, 11 mmol) was added at 0 °C. 3-pen- 

tanone (2.2 mL, 21 mmol) was added to the reaction mixture and the mixture was heated under reflux for 20 hours. 

The reaction solution was cooled to room temperature, and then poured into water. The solution was acidified by the 

addition of 1 M hydrochloric acid, and then the organic material was extracted with ethyl acetate. The extract was 

washed with brine, dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure. The 
20 resultant residue was purified by a column chromatography on a silica gel (hexane/ethyl acetate, 50:1 followed by 5: 

1) to obtain the title compound (2.4 g, yield: 87%). 

An oil. 

1 H NMR (CDCI3) 8 1.09 (6H, td, J = 7.6, 1 .8 Hz), 1.51 (6H, s), 2.12-2.34 (4H, m), 3.02 (2H, s), 3.85 (3H, s), 6.16 (1H, 
s), 6.61 (1H, s), 6.64 (1H, s). . 

25 

. REFERENCE EXAMPLE 64 
2,3-Dihydro-5-benzofurancarbonitrile 

30 [0632] A solution of 2,3-dihydro-5-benzofurancarboxaldehyde (5.00 g, 33.7 mmol) and hydroxylamine hydrochloride 
• (3.52 g, 50.6 mmol) in formic acid (70 mL) was heated under reflux for 2 hours. The reaction mixture was poured into 
ice water, and neutralized with potassium hydroxide to recover precipitated crystals. The resultant crystals were dis- 
solved in ethyl acetate, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was recrystallized from ethyl acetate-hexane to obtain the title compound (3.03 g, yield: 62%). 

35 Melting point: 69-70 °C 

1 H NMR (CDCI3) 5 3.26 (2H, d, J = 8.8 Hz), 4.67 (2H, d, J - 8.8 Hz), 6.82 (1 H, dd, J = 8.8, 1 .0 Hz), 7 42-7.46 (2H, m). 

REFERENCE EXAMPLE 65 

40 2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarbonitrile 

[0633] A solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaldehyde (8.40 g,. 40.7 mmol) and hy- 
droxylamine hydrochloride (4.25 g, 61 . 1 mmol) in formic acid (1 00 mL) was heated under reflux for 3 hours. The reaction 
mixture was poured into ice water, neutralized with potassium hydroxide to recover precipitated crystals. The resultant 
45 crystals were dissolved in ethyl acetate, dried over magnesium sulfate, filtered, and concentrated under reduced pres- 
sure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 5:1) to obtain the 
title compound (6.73 g, yield: 81%). 
' Melting point: 73-74 °C 
1 H NMR (CDCI3) 6 1.54 (6H, s), 3.07 (2H, s), 3.89 (3H, s), 7.00 (1H, br s), 7.12 (1H, brs). 

REFERENCE EXAMPLE 66 

4-(Phenylthio)benzonitrile . 

55 [0634] To a solution of 4-fluorobenzonitrile (5.00 g, 41 .3 mmol) in N,N-dimethylformamide (1 00 mL), thiophenol (4.55 
g, 41 .3 mmol) and potassium carbonate (5.71 g, 41 .3 mmol) were added, and the mixture was stirred at 150 °C for 
2.5 days under nitrogen atmosphere. The reaction solution was cooled to room temperature, the reaction solvent was 
concentrated and distilled off under reduced pressure, and the residue was poured into water. The organic material 
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was extracted with ethyl acetate, the extract was washed with brine, dried over magnesium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane 
followed by hexane/ethyl acetate, 20:1) to obtain the title compound (6.03 g, yield: 69%). 
An oil. 

1 H NMR (CDCI 3 ) 5 7.15-7.20 (2H, m), 7.42-7.55 (7H, m). 
REFERENCE EXAMPLE 67 

4- (1 -Methylethyl)benzonitrile 

[0635] The title compound was obtained employing 4-(1 -methy!ethyl)benzaldehyde by the method similar to that in 
Reference Example 65. Yield: 77%. 
An oil. 

1 H NMR (CDCI3) 5 1 .26 (6H, d, J = 7.0 Hz), 2.89-3.03 (1H, m), 7.00 (2H, ddd, J = 8.4, 2.0, 1 .6 Hz), 7.12 (2H, ddd, J = 
8.4,2.0, 1.6 Hz). 

REFERENCE EXAMPLE 68 

5- Methyl-2-thiophenecarbonitrile 

[0636] The title compound was obtained employing 5-methyl-2-thiophenecarboxaldehyde by the method similar to 
that in Reference Example 65. Yield: 60%. 
An oil. 

1 HNMR(CDCI 3 ) 5 2.46(3H,s), 6.95 (1H,d, J = 5.0 Hz), 7.47 (1H,d, J = 5.0 Hz). , 

REFERENCE EXAMPLE 69 

4-(Trifluoromethoxy)benzonitrile 

[0637] The title compound was obtained employing 4-(trif luoromethoxy)benzaldehyde by the method similar to that 
in Reference Example 65. Yield: 71%. 
An oil! 

1 H NMR (CDCI3) 5 7.33 (2H, d, J = 8.6 Hz), 7.76 (2H, d, J = 8.6 Hz). 
REFERENCE EXAMPLE 70 
3,5-Dichloro-4-pyridinecarboxaldehyde 

[0638] To a solution of diisopropylamine (24.9 mL, 1 77 mmol) in tetrahydrofuran (1 50 mL), 1 .6 M solution of n-butyl- 
lithium/hexane (116 mL, 186 mmol) wasaddeddropwise at -78 °C over 20 minutes under nitrogen atmosphere, and 
then a solution of 3,5-dichloropyridine (25.0 g, 169 mmol) in tetrahydrofuran (100 mL) was added dropwise over 15 
minutes, and the mixture was stirred further for 20 minutes. N,N-dimethylformamide (1 8.3 mL, 237 mmol) was added 
to the mixture, and the mixture was stirred at room temperature for 18 hours. The. reaction solution was poured into a 
solution of cone, hydrochloric acid (60 mL) in water (400 mL), and stirred at room temperature for 24 hours. The aqueous 
layer was separated, and the organic material was extracted with diethyl ether. The extract was washed with brine, 
dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a column 
chromatography on a silica gel (hexane/ethyl acetate, 1 0:1 followed by 5:1) to obtain the title compound (7.96 g, yield: 
27%). 

1 H NMR (CDCI3) 5 8.64 (2H, s), 10.46 (1H, s). 
REFERENCE EXAMPLE 71 
3,5-Dichloro-4-pyridinecarbonitri!e 

[0639] The title compound was obtained employing 3,5-dichloro-4-pyridinecarboxaldehyde by the method similar to 

that in Reference Example 64. Yield: 86%. 

Melting point: 114-115 °C. 

1 H NMR (CDCI3) 8 8.69 (2H, s). 
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REFERENCE EXAMPLE 72 

3- Methyl-2-thiophenecarbonitrile 

[0640] The title compound was obtained employing 3-methyl-2-thiophenecarboxaldehyde by the method similar to 
that in Reference Example 65. Yield: 59%. 

1 H NMR (CDCI 3 ) 5 2.55 (3H, d, J = 1 .0 Hz), 6.78 (1 H, dd, J = 4.0, 1 .0 Hz), 7.44 (1H, d, J = 4.0 Hz). 
REFERENCE EXAMPLE 73 

4- (Methyisulfinyl)benzonitrile 

[0641] To a mixture solution of 4-(methylthio)benzonitrile (5.00 g, 33.5 mmol) in methanol (200 mL), tetrahydrofuran 
(50 mL) and water (50 mL), sodium metaperiodate (7.89 g, 36.9 mmol) was added, and the mixture was heated under 
reflux for 2 hours. The reaction solution was cooled to room temperature, and then precipitated crystals were recovered 
by filtration, washed with water, and air-dried to obtain the title compound (4.39 g, yield: 79%). 
Melting point: 87-90 °C 

1 H NMR (CDCI3) 5 2.81 (3H, s), 7.89 (2H, dd, J = 8.4, 2.0 Hz), 8.07 (2H, dd. J = 8.4, 2.0 Hz). 

REFERENCE EXAMPLE 74 

4-(Methylsulfonyl)benzonitrile 

[0642] to a solution of 4-(methylthio)benzonitrile (5.00 g, 33.5 mmol) in dichloromethane (150 mL), m-chloroperben- 
zoic acid (1 5.0 g, 73.7 mmol) was added, and the mixture was stirred at 0 °C for 30 minutes, and at room temperature 
further for 5 hours. The reaction solution was poured into 2 M aqueous solution of sodium hydroxide, and extracted 
with dichloromethane. The extract was washed with a mixture aqueous solution of sodium hydroxide, sodium thiosul- 
fate, and sodium iodide, and brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was recrystallized from ethyl acetate-hexane to obtain the title compound (4.53 g, yield: 75%). 
Melting point: 142-144 °C 

1 H NMR (CDCI 3 ) 5 3.10 (3H, s), 7.90 (2H, d, J = 8.8 Hz), 8.10 (2H, d, J = 8.8 Hz). 

REFERENCE EXAMPLE 75 

3,4,5-Trimethoxybenzonitrile 

[0643] The title compound was obtained employing 3,4,5-trimethoxybenzaldehyde by the method similar to that in 
Reference Example 65. Yield: 60%. . 
Melting point: 93-94 °C 

1 H NMR (CDCI3) 5 3.89 (6H, s), 3.91 (3H, s), 6.87 (2H, s). 
REFERENCE EXAMPLE 76 ; 
2,2'-BipyridyM -oxide 

[0644] To a solution of 2,2'-bipyridyl (25.0 g, 160 mmol) in chloroform (400 mL), m-chloroperbenzoic acid (38.4 g, 
160 mmol) was added with cooling in ice, and the mixture was stirred at room temperature for 12 hours. The reaction 
solution was washed with a 5% aqueous solution of sodium carbonate, and the aqueous layer was extracted with 
dichloromethane. The combined organic layer was washed with brine, dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was subjected to a basic column chromatography on a silica gel 
(hexane/ethyl acetate 1 :1 followed by ethyl acetate), and the precipitated crystals were washed with diethyl ether to 
obtain the title compound (16.1 g, yield: 58%). 
Melting point: 58-60 °C 

1 H NMR (CDCI3) 5 7.45-7.52 (3H, m), 7.89-7.98 (1H, m), 8.09-8.14 (1 H, m), 8.35-8.39 (1H, m), 8.73-8.78 (2H, m). 
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REFERENCE EXAMPLE 77 

1 -[2,2'-Bipyridin]-6-yl-1 ,6-dihydro-6-oxo-3-pyridinecarboxamide 

5 [0645] To a solution of 6-chloronicotinamide (4.70 g, 30.0 mmol) and 2,2'-bipyridyl 1 -oxide (10.3 g, 60.0 mmol) in 
xylene (90 mL) and acetic acid (18 mL), a 25% solution of hydrogen bromide/acetic acid (12 mL) was added, and the 
mixture was heated under reflux for 10 hours. The reaction mixture was poured into an aqueous solution of sodium 
hydroxide, and precipitated crystals were recovered, and air-dried to obtain the title compound (3.20 g, yield: 36%). 
1 H NMR (CDCI 3 ) 5 6.60 (1 H, d, J = 1 0.0 Hz), 7.39-7.66 (3H, m), 7.83-8.03 (3H, m), 8.1 4-8.51 (3H, m), 8.68-875 (2H, m). 

10 

REFERENCE EXAMPLE 78 

l-p^'-Bipyridinl-e-yl-I.e-dihydro-e-oxo-S-pyridinecarbonitrile 

15 [0646] To a solution of N,N-dimethylform amide (2.04 mL, 26.4 mmol) in acetonitrile (30 mL), oxalyl chloride (2.09 
mL, 24.0 mmol) was added dropwise with cooling on ice, and the mixture was stirred at the same temperature for 1 5 
minutes. 1 -[2 ( 2'-bipyridin]-6-yl-1 ,6-dihydro-6-oxo-3-pyridinecarboxamide (3.50 g, 1 2.0 mmol) was added to the mixture, 
triethylamine (7.36 mL, 52.8 mmol) was added dropwise to the mixture with cooling in ice, and then the mixture was 
stirred at room temperature for 24 hours.. The reaction solvent was concentrated and distilled off under reduced pres- 

20 sure, and the residue was poured into water. The precipitated crystals were recovered, and dissolved in chloroform. 
This was dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was washed with 
. diethyl ether to obtain the title compound (2.06 g, yield: 63%). 

1 H NMR (CDCI 3 ) 5 6.69 (1H, d, J = 9.6 Hz), 7.51 (1H, ddd, J = 7.4, 4.8, 1 .0 Hz), 7.82 (1H, dd, J = 9.6, 2.2 Hz), 7.83 
(1 H, d, J = 7.6 Hz), 7.99 (1 H, td, J = 7.6, 1 .8 Hz), 8. 1 9 (1 H, t, J = 7.6 Hz), 8.42 (1 H, d, J = 7.6 Hz), 8.49 (1 H, d, J = 7.6 

25 Hz), 8.74(1 H, dd, J = 4.8, 0.6 Hz), 8.97 (1H, d, J = 2.2 Hz). 

REFERENCE EXAMPLE 79 

1 ,6-Dihydro-1 -(8-methyl-2-quinolinyl)-6-oxo-3-pyridinecarbonitrile 

30 

[0647] To a solution of 6-chloronicotinamide (5.90 g, 37.7 mmol) and 8-methylquinoline 1 -oxide (9.00 g, 56.5 mmol) 
in xylene (90 mL) and. acetic acid (18 mL), a 25% solution of hydrogen bromide/acetic acid (12 mL) was added, and 
the mixture was heated under reflux for 6 hours. The reaction mixture was poured into an aqueous solution of sodium 
hydroxide, and a precipitated crystals were recovered, and air-dried to obtain 1,6-dihydro-1-(8-methyl-2-quinolinyl)- 

35 6-oxo-3-pyridinecarboxamide (9.03 g, yield: 86%). - 

[0648] To a solution of N,N-dimethylformamide (7.48 mL, 96.6 mmol) in acetonitrile (200 mL), oxalyl chloride was 
then added dropwise with cooling in ice, and the mixture was stirred at the same temperature for 15 minutes. 1 ,6-di- 
hydro-1-(8-methyl-2-quinolyl)-6-oxo-3-pyridinecarboxamide (9.00 g, 32.2 mmol) was added to the mixture, and then 
triethylamine (26.9 mL, 193 mmol) was added dropwise to the mixture with cooling in ice, and the mixture was stirred 

40 at room temperature for 20 hours. The reaction solvent was concentrated and distilled off under reduced pressure, ' 
and the residue was poured into an aqueous solution of sodium hydroxide. The organic material was extracted with 
ethyl acetate and chloroform, washed with brine, dried over sodium sulfate, filtered, and concentrated under reduced 
pressure. The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate,. 2:1), 
and precipitated crystals were washed with diethyl ether to obtain the title compound (2.04 g, yield: 25%)! 

« Melting point 269-271 °C 

1 H NMR (CDCI3) 5 2.73 (3H, s), 6.70 (1H, dd, J = 9.6, 0.6 Hz), 7.62 (1H, dd, J = 7.6, 7.0 Hz), 7.73 (1H, d, J = 7.0 Hz), 
7.84 (1H, d, J = 8.8 Hz), 7.84 (1H, dd, J = 9.6, 2.6 Hz), 7.93 (1H, d, J = 7.6 Hz), 8.55 (1H, d, J = 8.8 Hz), 8.93 (1H, d, 
J = 2.6 Hz). 

50 REFERENCE EXAMPLE 80 . 

1 ,6-Dihydro- 1 -(4-methyl-2-pyridinyl)-6-oxo-3-pyridinecartDoxamide 

[0649] To a solution of 6-chloronicotinamide (6.68 g, 42.7 mmol) and 4-methylpyridine 1 -oxide (9.32 g, 85.4 mmol) 
55 in xylene (120 mL) and acetic acid (25 mL), a 25% solution of hydrogen bromide/acetic acid (15 mL) was added, and 
the mixture was heated under reflux for 3 hours. The reaction mixture was poured into an aqueous solution of sodium 
hydroxide, and precipitated crystals were recovered by filtration, and air-dried to obtain the title compound (5.14 g, 
yield: 56%): 
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1 H NMR (CDCI 3 ) 52.42 (3H, s), 6.55 (1H, d, J = 9.4 Hz), 7.33 (1H, br s), 7.36-7.40 (1 H, m), 7.61-7.62 (1H, m), 7.86 
(1H r br s), 7.96 (1H, dd, J = 9.4, 2.6 Hz), 8.49 (1H, d, J = 2.6 Hz), 8.51 (1H, s). 

REFERENCE EXAMPLE 81 . s s 

1 ,6-Dihydro- 1 -(4-methyl-2-pyridinyl)-6 : oxo-3-pyridinecarbonitrile 

[0650] To a solution. of N,N-dimethylformamide (2.30 mL, 29.7 mmol) in acetonitrile (70 ml), oxalyl chloride (2.36 
mL, 27.0 mmol) was added dropwise with cooling in ice, and the mixture was stirred at the same temperature for 15 

10 minutes. 1 ,6-dihydro-1 -(4-methyl-2-pyridinyl)-6-oxo-3-pyridinecarboxamide (2.88 g, 1 3.5 mmol) was added to the mix- 
ture, triethylamine (4.14 mL, 29.7 mmol) was added dropwise to the mixture with cooling in ice, and then the mixture 
was stirred at room temperature for 12 hours. The reaction solvent was concentrated and distilled off under reduced 
pressure, and the residue was poured into an aqueous solution of sodium hydroxide. The organic material was extracted 
with ethyl acetate, washed with brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. 

is The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate, 2:1 followed by 
1 :1); and precipitated crystals were washed with diethyl ether to obtain the title compound (2.02 g, yield: 71%). 
Melting point: 166-1 68 °C 

1 H NMR (CDCI3) 5 2.47 (3H, s), 6.68 (1H, dd, J = 9.4, 0.8 Hz), 7.20-7.24 (1H, m), 7.45 (1H, dd, J = 9.4, 2.6 Hz), 
7.71-7.73 (1H, m), 8.43 (1H, d, J =5.0 Hz), 8.46 (1H, d, J = 0.8 Hz). 

20 

REFERENCE EXAMPLE 82 
2-ChIorocyclopentanone 

25 [0651] To a solution of cyclopentanone (84.1 g, 1 .00 mol) and N-chlorosuccinimide (134 g, 1.00 mol) in carbon tet- 
rachloride (250 mL), 2,2 , -azobis(isobutyronitriie) (1.64 g, O.IOmol) was added, and the mixture was stirred under a 
light irradiation for 6 hours. The reaction solution was filtered, and concentrated under reduced pressure. The residue 
was distilled under reduced pressure to obtain the title compound (59.2 g, yield: 50%), 
Boiling point: 80-86 °C /1. 7 kPa (13 mmHg). 

30 1H NMR (CDCI3) 5 1.84-2.72 (6H,m), 4.12 (1H,t, J = 6.8 Hz). 

REFERENCE. EXAMPLE 83 ' 

2-(2-Methoxyphenoxy)cyclopentanone 

35 ' - ' . '. . 

[0652] To a solution of guaiacol (31 .0 g, 250 mmol) in N.N-dimethylformamide (400 mL), sodium hydride (60% sus- 
pension in oil) (12.0 g, 300 mmol) was added, and the mixture was stirred at 0 °C for 30 minutes. A solution of 2-chlo- 
rocyclopentanone (59.2 g, 499 mmol) in N.N-dimethylformamide (100 mL) was added dropwise to the mixture, and 
the mixture was stirred at 0 °C further for 1 hour. The reaction solvent was concentrated and distilled off under reduced 
40 pressure, and the residue was poured into water. The organic material was extracted with ethyl acetate, the extract 
was washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 4:1) to obtain the title compound 
(28.4 g, yield: 55%). 

An oil. , 
45 1 H NMR (CDCI3) 5 1.62-2,51 (6H, m); 3.86 (3H' r s), 4.61 (1H, td, J = 7.8, 1.4 Hz), 6.84-7.04 (4H, m). 

REFERENCE EXAMPLE 84 

1-Methoxy-2-[(2-methylenecyclopentyl)oxy]benzene 

so : 

[0653] To a solution of methyltriphenylphosphonium bromide (103 g, 289 mmol) in tetrahydrofuran (600 mL), potas- 
sium tert-butoxide (30.9 g, 275 mmol) was added, and the mixture was stirred at 0 °C for 3 hours. A solution of 2-(2-meth- 
oxyphenoxy)cyclopentanone (28.4 g, 138 mmol) in tetrahydrofuran (200 mL) was added dropwise, and the mixture 
was stirred at 0 °C further for 1 hour. The reaction solution was combined with water, and the organic layer was sep- 
55 arated. The aqueous layer was extracted with ethyl acetate, and the combined organic layer was washed with brine, 
dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a. 
column chromatography on a silica gel (hexane/ethyl acetate, 20:1) to obtain the title compound (22.4 g, yield: 79%). 
An oil. 
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1 H NMR (CDCI 3 ) 5 1.60-2.55 (6H, m), 3.85 (3H, s), 4.89-4.93 (1H, m), 5.07-5.1 7 (2H, m), 6.83-7.00 (4H, m). 

REFERENCE EXAMPLE 85 

5 2-(1-Cyclopenten-1-ylmethyl)-6-methoxypnenol 

[0654] 1-Methoxy-2-[(2-methylenecyclopentyl)oxy]benzene (22.4 g, 110 mmol) was dissolved in N.N-diethylaniline 
(30 mL), and stirred at 180 ?C for 3 hours under nitrogen atmosphere. The reaction mixture was cooled with ice, 
combined with 2 M hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with brine, dried 
10. over magnesium sulfate, filtered, and concentrated under reduced pressure. The. residue was subjected to a column 
chromatography on a silica gel (hexane/ethyl acetate, 50:1) to obtain the title compound (19.3 g, yield: 86%). 
An oil. 

. 1 H NMR (CDCI3) 5 1.78-1.94 (2H, m), 2.24-2.36 (4H, m), 3.42 (2H t s), 3.88 (3H, s), 5.30-5.32 (1H, m) t 5.68 (1H, s), 
6.70-6.83 (3H, m). 

15 

REFERENCE EXAMPLE 86 

7-Methoxyspiro[benzofuran-2(3H),V-cyclopentane] 

20 [0655]! To a solution of 2-(1 -cyclopentan-1 -ylmethyl)-6-methoxyphenol (22.4 g, 110 mmol) in methanol (200 mL), 
cone, sulfuric acid (20 mL) was added dropwise with cooling in ice, and the mixture was heated under reflux for 4 hours: 
The reaction solvent was concentrated and distilled under reduced pressure, and the residue was poured into ice water. 
. The organic material was extracted with ethyl acetate, washed with brine, dried over magnesium sulfate, filtered, and 
. concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ 
25 ethyl acetate, 50:1) to obtain the title compound (17.0 g, 88%). 
An oil. 

1 H NMR (CDCI3) 5 1.67-2.21 (8H, m), 3.19 (2H, s), 3.86 (3H, s), 6.70-6.80 (3H, m). . 
REFERENCE EXAMPLE 87 , 

■ 30 '. . : ' • • 

' 7-Methoxyspiro[benzofuran-2(3H),1 l -cyclopentane]-5-carboxaldehyde 

[0656] Phosphorus oxychloride (15.5 mL, 166 mmol) was added dropwise to N.N-dimethylformamide (6.44 mL, 166 
mmol), a solution of 7-methoxyspiro[benzofuran-2(3H),1'-cyclopentane] (17.0g, 83.2 mmol) in N,N-dimethylformamide 

35 (30 mL) was added dropwise with cooling in ice, and then the mixture was stirred at 80 °C for 6 hours. The reaction 
mixture was poured into ice water, neutralized with 8 M aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with brine, dried over sodium' sulfate, filtered, concentrated under reduced 
pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 10:1), and 
crystallized from diethyl ether-hexane to obtain the title compound (11 .0 g, yield: 57%). 

40 . Melting point: 54 °C 

1 H NMR (CDCI3) 5 1.70-2.26 (8H, m), 3.26 (2H, s), 3.93 (3H, s), 7.31-7.34 (2H, m), 9.80 (1H, s). 

REFERENCE EXAMPLE 88 

^5 7-Methoxy-5-(2-methyl-1-propenyl)spiro[benzofuran-2(3H) l 1'-cyclopentane] 

[0657] To a suspension of ^-methoxyspirotbenzofuran-^SHJ.V-cyclopentanel-S-carboxaldehyde (10.5 g, 45.2 
mmol) and isopropyltriphenylphosphonium iodide (31.4 g, 72.6 mmol) in tetrahydrofuran (150 mL), sodium hydride 
(60% suspension in oil) (3.26 g, 81.4 mmol) was added, and the mixture was heated under reflux for 1 hour. The 
50 reaction mixture was poured into a 10% aqueous solution of ammonium chloride, and extracted twice with ethyl acetate. 
The combined organic layer was washed with water and brine, dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 
20:1) to obtain the.title compound (11.0 g, yield: 94%). 
An oil. 

55 1H NMR (CDCI3) 5 1.54-2.20 (14H, s), 3.17 (2H, s), 3.85 (3H, s); 6^20 (1H, s), 6.60 (1 H, s), 6.66 (1 H, s). - 
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REFERENCE EXAMPLE 89 
2-Bromo-3-pentanone 

5 [0658] To a solution of 3-pentanone (172 g, 2.00 mol) in methanol (500 mL), bromine (51.1 mL, 1 .00 mol) was added 
dropwise, and the mixture was stirred at room temperature for 3 hours. The reaction solvent was concentrated and 
distilled off under reduced pressure, and the residue was treated with an aqueous solution of sodium thiosulfate.and 
extracted with ethyl acetate. The extract was washed with brine, dried over magnesium sulfate, filtered, and concen- 
trated under reduced pressure; The residue was distilled under reduced pressure to obtain the title compound (72.3 
.10 g, yield: 44%). 

Boiling point: 65 °C /3. 3 kPa (25 mmHg) 

1 H NMR (C0CI 3 ) 5 1.12 (3H, t, J = 7.4 Hz), 1.75 (3H, t, J = 7.0 Hz), 2.61 (1H, dq, J = 18.0, 7.4 Hz), 2.87 (1H, dq, J = 
18.0, 7.4 Hz), 4.42 (1H, q, J = 7.0 Hz). 

. 15 REFERENCE EXAMPLE 90 

2-(2-Methoxyphenoxy)-3-pentanone 

[0659] The title compound was obtained from 2-bromo-3-pentanone by the method similar to that in Reference Ex- 
.20 ample 83. 

Quantitative. 
An oil. 

1 H NMR (CDCI3) 5 1.07 (3H, t, J = 7.4 Hz),. 1.51 (3H, t, J = 6.8 Hz), 2.59 (1H, dq, J = 18.0, 7.4 Hz), 2.75.(1 H, dq, J = 
18.0, 7.4 Hz), 3.87 (3H, sj, 4.62 (1H, q, j = 6.8 Hz), 6.75-6.99 (4H, m). 
25 . 1 * 

REFERENCE EXAMPLE 91 

~1-Methoxy-2-(1-methyl-2-methylenebutoxy)benzene 

30 [0660] The title compound was obtained from 2-(2-methoxyphenoxy)-3-pentanone by the method similar to that in 
. Reference Example 84. Yield: 79%. 
An oil. 

1 H NMR (CDCI3) 5 1.07 (3H, t, J = 7.2 Hz), 1.50 (3H, t, J = 6.6 Hz), 2.13 (2H, q, J = 7.2 Hz), 3.86 (3H, s), 4.74 (1H, q, 
J = 6,6 iHz), 4.88 (1H,d, J = 1.4 Hz), 5.07-5.08 (1H,m), 6.78-6.91 (4H, m). .*;■ 
35 ■ '. •' • ; 

REFERENCE EXAMPLE 92 

2-(2-Ethyl-2-butenyl)-6-methoxyphenol 

40 [0661 ] The title compound was obtained from 1 -methoxy-2-(1 -methyl-2-methylenebutoxy)benzene by the method 
similar to that in Reference Example 85. Yield: 97%. 
An oil. 

. 1 H NMR (CDCI3) 5 0.98 (3H, t, J = 7.6 Hz), 1,61 (3H, d, J ■= 7.0 Hz), 2.04 (2H, q, J = 7.6 Hz), 3.35 (2H, s), 3.88 (3H, . 
s), 5.19 (1H, q, J = 7.0 Hz), 5.68 (1H, s), 6.69-6.83 (3H, m). 

45 ' • ■ 

REFERENCE EXAMPLE 93 

2 l 2-Diethyl-2,3-dihydro-7-methoxybenzofuran 

so [0662] The title compound was obtained from 2-(2-ethyl-2-butenyl)-6-methoxyphenol by the method similar to that 
in Reference Example 86. Yield: 86%. 
An oil. 

1 H NMR (CDCI3) 8 0.94 (6H, t, J = 7.4 Hz), 1 .78 (4H, q, J = 7.4 Hz), 3.01 (2H, s), 3.87 (3H,.s), 6.71-6.78 (3H, m). 
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REFERENCE EXAMPLE 94 

2,2-Diethyl-2,3-dihydro-7-methoxy-5-benzofurancarboxaldehyde 

5 [0663] The title compound was obtained from 2,2-diethyl-2,3-dihydro-7-methoxybenzofuran by the method similar 
to that in Reference Example 87. Yield: 59%. 
An oil. 

1 H NMR (CDCI 3 ) 5 0.95 (6H. t, J = 7.4 Hz), 1.82 (4H, q, J = 7.4 Hz), 3.08 (2H, s), 3.93 (3H, s), 7.30 (1H, brs), 7.31 
(1H, brs), 9.79(1 H,s). 

10 

REFERENCE EXAMPLE 95 

2.2- Diethyl-2,3-dihydro-7-methoxy-5-(2-methyi-1-propenyl)benzofuran 

15 [0664] The title compound was obtained from 2,2-diethyl-2,3-dihydro-7-methoxy-5-benzofurancarboxaldehyde by 
the,method similar to that in Reference Example 88. Quantitative. 
An oil. 

1 H NMR (CDCI3) 5 0.94 (6H, t, J = 7.4 Hz), 1 .77 (4H, q, J = 7.4 Hz), 1.87 (6H, s), 2.99 (2H, s), 3.85 (3H, s), 6.19 (1H, 
s), 6.59 (1H,s), 6.64(1 H,s). 

20 

, REFERENCE EXAMPLE 96 

2.3- Dihydro-7-methoxy-a,a,2,2-tetramethyl-5-benzofuranethanamine 

25 [0665] A mixture of 3-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2,2"dimethylpropionic acid (5.0 g, 18 
mmol), diphenylphosphoryl azide (5.6 g, 20 mmol), and triethylamine (2.8 mL, 20 mmol) in toluene (1 00 mL) was heated 
under reflux for 1 hour. The reaction solution was cooled to room temperature, and then washed with water and brine, 
dried over magnesium sulfate, and then the solvent was distilled off under reduced pressure. 6 M Hydrochloric acid 
(30 mL) was added to the resultant residue and the mixture was stirred at 60 °C for.1 .5 hours. The reaction solution 

30 was cooled to room temperature, basified by the addition of 8 M aqueous solution of sodium hydroxide, and then the 
organic material was extracted with diethyl ether. The extract was washed with brine, dried over magnesium sulfate, 
and then the solvent was distilled off underreduced pressure to obtain the title compound (3.6 g, yield: 80%). 
An oil. 

1 HNMR(CDCI 3 )51.13(6H,s), 1.51 (6H, s), 2.58 (2H, s), 3.02 (2H, s), 3.86 (3H, s), 6.55 (1H, s), 6.59 (1H, s). 

35 

REFERENCE EXAMPLE 97 
6-Chloro-N-[2-(2,3-dihydro-7-methoxy-2,2-dim^ 

40 . [0666] A mixture of 2,3-dihydro-7-methoxy-a,a,2,2-tetramethyl-5-benzofuranethanamine (3.7 g, 15 mmol), 6-chlo- 
ronicotinoy! chloride hydrochloride (3.9 g, 1 8 mmol), sodium hydrogen carbonate (4.7 g,' 56 mmol)-, tetrahydrofuran (30 
mL), toluene (60 mL) and water (30 mL) was stirred at room temperature for 14.5 hours. The reaction solution was 
concentrated under reduced pressure, and the residue was combined with water. The organic material was extracted 
with ethyl acetate. The extract was washed with brine, dried over magnesium sulfate, and then the solvent was distilled 

« off under reduced pressure. The resultant residue was recrystallized from ethyl acetate-hexane to obtain the title com- 
pound (4.9 g, yield: 86%). 
Melting point: 118-119 °C ■ • 

1 H NMR (CDCI3) 5 1.48 (6H, s), 1.49 (6H, s), 2.97 (2H, s), 3.04 (2H, s), 3.73 (3H, s), 5.72 (1H, br), 6.51 (1H, s), 6.56 
(1 H, s), 7.38 (1 H, d, J = 8.4 Hz), 7.96 (1 H, dd, J = 8.4, 2.1 Hz), 8.62 (1 H, d, J.= 2. 1 Hz). 

50 

REFERENCE EXAMPLE 98 

N-[2*(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-1 ,1 -dimethylethyl]-1 ,6-dihydro-1 -(6-methyl-2-quinolinylj- 
6-oxo-3-pyridinecarboxamide 

55 

[0667] A solution of 6-chloro-N-[2-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-1 ,1 -dimethylethyl]-3-pyridi- 
necarboxamide (1.5 g, 3.9 mmol), 6-methylquinoline 1-oxide (3.9 g, 24 mmol), a 25% solution. of hydrogen bromide/ 
acetic acid (1 .6 mL), and acetic acid (2.4 mL) in toluene (13 mL) was heated under reflux for 19.5 hours. The reaction 
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solution was cooled to room temperature, and then the reaction mixture was poured into water. The mixture was weak- 
alkalized by the addition of 8 M aqueous solution of sodium hydroxide, and then the organic material was extracted 
with ethyl acetate. The extract was washed with brine, and then dried over sodium sulfate, and the solvent was distilled 
off under reduced pressure. The resultant residue was purified by a column chromatography on a basic silica gel 
s (hexane/chloroform/ethyl acetate, 1:1:1 followed by 1:1:2), and crystallized from hexane-diisopropyl ether to obtain 
the title compound (1 .2 g, yield: 59%). 
Melting point: 192-193 °C 

1 H NMR (CDCI 3 ) 5 1.45 (12H, s), 2.57 (3H, s), 2.92 (2H, s), 3.03 (2H, s), 3.75 (3H, s), 5.60 (1H, br s), 6.54 (2H, d, J = 
7.4 Hz), 6.65 (1H, d, J = 9.4 Hz), 7.58-7.70 (3H, m), 7.86 (1H, d, J = 8.8 Hz), 7.97 (1H, d, J = 8.4 Hz), 8.20 (1H, d, J 
W =8.8 Hz), 8.51 (1H,d, J = 2.2 HZ). 

REFERENCE EXAMPLE 99 

5-(3-Cyanophenyl)-1H-tetrazole-1 -acetic acid methyl ester 

15 

[0668] 3-(1 H-tetrazol-5-yl)benzonitrile (1 .77 g, 1 0 mmol) was dissolved in N,N-dimethylformamide (20 ml). Sodium 
carbonate (1 .65 g, 12 mmol) and methyl bromoacetate (1 .84 g, 12 mmol) were added to the mixture with cooling in 
ice. The reaction mixture was allowed to warm to room temperature, and stirred for 1 hour. The reaction mixture was 
combined with ice water, and extracted twice with ethyl acetate. The extract was washed with an aqueous solution of 
20 . sodium chloride, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 
subjected to a column chromatography on a silica gel eluted with hexane/ethyl acetate (2:1), and the objective fraction 
. was collected to concentrate, and recrystallized from hexane to obtain the title compound (1 .98 g, yield: 81%). 
Melting point: 67-69 °C . 

1 H NMR (CDCI 3 ) 5 3.86 (3H, s), 5.51 (2H, s), 7.5-8.6 (4H, m). 

25 

REFERENCE EXAMPLE 100 

2 1 3-Dihydro-7-methoxy-2 ) 2-dimethyl-5-(2-nitroethenyl)benzofuran 

30 [0669] A mixture of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaldehyde (1 7.5 g, 84.9 mmol), and am- 
monium acetate (4.36 g, 56.6 mmol) in nitromethane (85 mL) was stirred at 100-105 °C for 1.5 hours. The reaction 
mixture was dissolved in ethyl acetate, washed with water and brine, dried over magnesium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was recrystallized from ethyl acetate-diisopropyl ether to obtain the 
title compound (17.1 g, yield: 81%). 

35 Melting point: 154-156 °C 

'H NMR (CDCI3) § 1.55 (6H, s), 3.08.(2H, s), 3.92 (3H, s), 6.91 (1H, s), 7.04 (1H, s), 7.51 (1H,.d, J = 13.6 Hz), 7.96 
(1H, d, J = 13.6 Hz). 

REFERENCE EXAMPLE 101 

40 

N-t2r(2,3-Dihydro-7-methoxy-2 r 2-dimethyl-5-benzofuranyl)ethyl]benzamide 

[0670] To a solution of 2,3-dihydro-7-methoxy-2 ( 2-dimethyl-5-(2-nitroethenyl)benzofuran (1 6.3 g, 65.4 mmol) in tet- 
rahydrofuran (250 mL), lithium aluminum hydride (7.44 g, 0.196 mol) was added in portions, and the mixture was 

45 heated under reflux for 4 hours. The reaction mixture was cooled with ice, combined with Hyflo Super-Cell (trade name) 
(37 g), and ethyl acetate (100 mL) was added dropwise, followed by water (15 mL). The resultant mixture was stirred 
at the same temperature for 10 minutes, filtered, and concentrated under reduced pressure to obtain the mixture (12.9 
g) containing 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranethanamine. 2.22 g of this material was dissolved in 
tetrahydrofuran (10 mL). A solution of sodium carbonate (1.38 g, 13.0 mmol) in water (10 mL) was added to the reaction 

50 mixture, and then benzoyl chloride (1 .28 mL, 11 .0 mmol) was added dropwise to the mixture with cooling in ice. The 
mixture was stirred at the same temperature for 20 minutes. The reaction. mixture was combined with water, and ex- 
tracted twice with ethyl acetate. The combined organic layer was washed with brine, dried over sodium sulfate, filtered, 
and concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica gel 
(hexane/ethyl acetate, 10:1 followed by 3:1), and recrystallized from ethyl acetate-hexane to obtain the title compound 

S5 (929 mg, yield 25%). 

Melting point: 137-138 °C 

1 H NMR (CDCI 3 ) 5 1.51 (6H, s), 2.86 (2H, t, J = 6.8 Hz), 3.01 (2H, s), 3.61-3.75 (2H, m), 3.'83 (3H, s), 6.08-6.22 (1H, 
m), 6.59 (1H, s), 6.65 (1H, s), 7.35-7.55 (3H, m), 7.67-7.75 (2H, m). 
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REFERENCE EXAMPLE 102 

2 I 3-Dihydro-7-methoxy-2,2-dimethyl-5-(2-nitro-1-propenyl)ben2ofuran 

5* [0671] A solution of 2 l 3-dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaIdehyde (20.0 g, 97.0 mmol), nitro- 
ethane (7.70 mL, 1 07 mmol), piperidine (2.00 mL, 20.2 mmol) and acetic acid (5.60 ml, 97.8 mmol) in toluene (37 mL). 
was heated under reflux for 5 hours using Dean-Stark water separator. The reaction solution was cooled to room 
temperature. The mixture was separated into water and ethyl acetate. The organic layer was washed with brine, dried 
over magnesium sulfate, and then distilled off under reduced pressure. The resultant residue was crystallized from 

10 diisopropyl ether to obtain the title compound (20.9 g, yield: 82%). 
Melting point: 120-121 °C 

1 H NMR (CDCI 3 ) 5 1.55 (6H, s), 2.50 (3H, s), 3.09 (2H. s), 3.91 (3H, s), 6.85 (1H, s), 6.96 (1H, s), 8.08 (1H, s). 
REFERENCE EXAMPLE 103 

15 

2 l 3-Dihydro-7-methoxy-a,2,2-trimethyl-5-benzofuranethanamine 

[0672] To a solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-(2-nitro-1 -propenyl)benzofuran (1 0.9 g, 41 .4 mmol) in 
tetrahydrofuran (150 mL), lithium aluminum hydride (3.35 g, 88.3 mmol) was added at 0 °C in portions. The reaction 
20 solution was stirred at 0 °C for 1 5 minutes, and heated under reflux for 1 hour. The reaction solution was cooled with . 
' ice, water was added in portions, and the insolubles were filtered off. The filtrate was dried over sodium sulfate, and 
then the solvent was distilled off "under reduced pressure to obtain the title compound (9.00 g, yield: 92%). 
An oil. 

*H NMR (CDCI3) 5 1.12 (3H, d, J = 6.4 Hz), 1.50 (6H, s), 2.40 (1H, dd, J = 13.2, 8.4 Hz), 2.66 (1H, dd, J = 13.2, 5.2 
25 Hz), 3.01 (2H, s), 3.07-3.1 7(1 H, m)', 3.85 (3H, s), 6.56(1 H, s), 6.59(1 H, s). 

REFERENCE EXAMPLE. 104 

N-[2-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-1-methylethyl]benzamide 

30 

[0673] To a solution of 2,3-dihydro-7-methoxy-a,2 l 2-trimethyl-5-benzofuranethanamihe (3.00 g, 1 2.7 mmol) and tri- 
ethylamine (2.10 mL, 15.1 mmol) in tetrahydrofuran (50.0 mL) and ethyl acetate (50.0 mL), benzoyl chloride (1 .50 mL, 
-1 2.9 mmol) was added dropwise at 0 °C. The reaction solution was stirred at room temperature for 4 hours, and then 
the solvent was distilled off. The resultant residue was combined with water, and the organic material was extracted 
35 with ethyl acetate. The extract was washed with brine, dried over magnesium sulfate, and then the solvent was distilled 
off under reduced pressure. The resultant residue was recrystallized from ethyl acetaterisopropyl ether to obtain the 
title compound (1 .94 g, yield: 45%). 
Melting point: 141-142 °C 

1 H NMR (CDCI3) 5 1.24 (3H, d, J = 6.6 Hz), 1.50 (6H, s), 2.76 (1H, dd, J = 13.4, 7.0 Hz), 2.88 (1H, dd, J = 13.8, 5.6 
40 Hz), 3.00 (2H, s), 3.80 (3H, s), 4.34-4.48 (1H, m), 5.93 (1 H, br), 6.58 (1 H, s), 6.63 (1 H, s), 7.37-7.53 (3H, m), 7.71 (2H, 
dd, J = 8.6, 2.0 Hz). . 

REFERENCE EXAMPLE 105 

45 N-[2-(2,3-dihydro-7-methoxy-2 l 2-dimethyl-5-benzofuranyl)-1-methylethyl]-4-pyridinecarboxamide 

[0674] The title compound was obtained from 2,3-dihydro-7-methoxy-a,2,2-trimethyl-5-benzofuranethanamine and 
isonicotinoyl chloride hydrochloride by the method similar to that in Reference Example 97. Yield: 75%: 
Melting point 159-160 °C (ethyl acetate-diisopropyl ether) 
.50 1H NMR (CDCI3) 5 1.26 (3H, d, J = 6.6 Hz), 1 .51 (6H, s), 2.71-2.93 (2H, m), 3.00 (2H, s), 3.82 (3H, s) ( 4.34-4.47 (1H, 
m), 6.00 (1H, brd, J = 8.4 Hz), 6.56 (1H, s), 6.61 (1H, s), 7.52-7.55 (2H, m), 8.71-8.74 (2H, m). 

REFERENCE EXAMPLE 106 

55 2-(Benzoylamino)-3-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-propenoic acid methyl ester 

[0675] A suspension of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofurancarboxaldehyde (12.8 g, 62.1 mmol), hip- 
puric acid (12.2 g, 68.1 mmol) and sodium acetate (5.60 g, 68.3 mmol) in acetic anhydride (65 mL) was stirred at 100 



113 



EP 1 270 577 A1 



°C for 1 .5 hours. The reaction mixture was cooled to room temperature, combined with diethyl ether, and crystals were 
recovered by filtration to obtain a mixture (16.9 g) containing 4-[(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl) 
methylene]-2-phenyl-5(4H)-oxazolone..The mother liquor was concentrated again, and crystals were washed with di- 
isopropyl ether to obtain the same mixture (3.72 g). These were suspended in methanol (100 ml). Sodium carbonate 
5 (0.20 g, 1 .9 mmoi) was added to the suspension and the mixture heated under reflux for 3 hours. The reaction mixture 
was concentrated under reduced pressure and the residue was partitioned between ethyl acetate and water. The 
aqueous layer was separated, the organic layer was washed and concentrated under reduced pressure. The residue 
was crystallized from methanol-diisopropyl ether to obtain the title compound (10.5 g, yield: 44%). 
Melting point: 184-186 °C 

10 1H NMR (CDCI 3 ) 5 1.50 (6H, s), 2.99 (2H, s), 3.66 (3H, s), 3.85 (3H, s), 7.00 (2H, s), 7.43-7.64 (4H, m), 7.67 (1H, br 
s), 7.86-7.95 (2H, m). 

REFERENCE EXAMPLE 107 * 

is a-(Benzoylamino)-2 l 3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranpropanoic acid methyl ester 

[0676] To a solution of 2-(benzoylamino)-3-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-propenoic acid 
methyl ester (11.5 g, 30.2 mmol) in tetrahydrofuran (100 mL), 10% palladium on carbon (50% hydrate) (1.2 g) was 
added, and the mixture was stirred at 50 °C for 4 hours under hydrogen atmosphere. The catalyst was filtered off and 
20 filtrate was concentrated under reduced pressure. The resultant crystals were washed with diisopropyi ether to obtain 
the title compound (10.1 g, yield: 87%). 
Melting point: 160-162 °C 

1 H NMR (CDCI3) 5 1.50 (6H, s), 2.98 (2H, s), 3.15 (1H, dd, J = 13.9, 5.1 Hz), 3.23 (1H, dd, J = 13.9, 5.9 Hz), 3.75 (3H, 
s), 3.78 (3H, s), 5.04 (1 H, dt, J = 7.5, 5.5 Hz), 6.48 (1 H, s), 6.53 (1 H, s), 6.59 (1 H, br d, J = 7.5 Hz), 7.36-7.57 (3H, m), 
25 7.71-7.79 (2H,m). 

REFERENCE EXAMPLE 108 

2-Amino-5-(4,4,5,5-tetramethyl-1,3 t 2-dioxaborolane-2-yl)benzoic acid methyl ester 

30 . 

[0677] To a solution of methyl 5-iodoanthranilate (2.87 g, 1 0.0 mmol) and triethylamine (4.2 mL, 30 mmol) in 1 ,4-di- 
oxane (20 mL), [IJ '-bisldiphenylphosphinoJferrocenejdichloropalladium (II) dichloromethane complex (82 mg, 0.10 
4 mmol) was added and 4,4,5, 5-tetramethyl-1,3,2-dioxaborolane (3.7 mL, 25 mmol) was added dropwise. The resultant 
mixture was stirred at 80 °C for 14 hours under nitrogen atmosphere. The reaction mixture was combined with water, 

35 and extracted twice with ethyl acetate. The combined organic layer was washed with water and brine, filtered through 
a silica gel (eluting with ethyl acetate), and concentrated under reduced pressure. The residue was subjected to a 
column chromatography on aisilica gel (hexane/ethyl acetate, 5:1), and recrystallized from ethyl acetate-hexane.to 
obtain the title compound (1 .45 g, yield: 52%). 
Melting point: 110-112 °C 

40. 1H NMR (CDCI3) 5 1.33 (12H, s), 3.86 (3H, s), 5.96 (2H, brs), 6.63 (1H, d, J = 8.3 Hz), 7.67 (1H, dd, J = 8.3, 1.5 Hz), 
8.33 (1H, d, J = 1.5 Hz). 

REFERENCE EXAMPLE 109 

45 4-(4,4,5,5-Tetramethyl-1 ,3,2-dioxaborolane-2-yl)benzoic acid ethyl ester 

[0678] To a solution of ethyl 4-iodobenzoate (2.76 g, 1 0.0 mmol) and triethylamine (4.2 mL, 30 mmol) in 1 ,4-dioxane 
(20 mL). [I.V-bistdiphenylphosphinoJferroceneldichloropalladiumJII) dichloromethane complex (82 mg, 0.10 mmol) 
was added, and 4,4,5, 5-tetramethyl-1 ,3,2-dioxaborolane (3.2 mL, 22 mmol) was added dropwise. The resultant mixture 

so was stirred at 80 °C for 14 hours under nitrogen atmosphere, and at 100 °C for 3 hours. The reaction mixture was 
combined with water, and extracted twice with ethyl acetate. The combined organic layer was washed with water and 
brine, dried through sodium sulfate-silica gel (eluting with ethyl acetate), and concentrated under reduced pressure. 
The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 20:1) to obtain the title 
compound (2.26 g, yield: 82%). 

55 An oil. 

1 H NMR (CDCI3) 5 .1 .36 (1 2H, s), 1 .40 (3H, t, J = 7.1 Hz), 4.39 (2H, q, J = 7.1 Hz), 7.86 (2H, d, J = 8.4 Hz), 8.03 (2H, 
d, J = 8.4 Hz). 
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REFERENCE EXAMPLE 110 

p-JBenzoylaminoJ^.S^Iihydro^-methoxy^^-dirnethyl-S-benzofuranpropanol 

5 [0679] To a suspension of a-tbenzoylaminoJ^.S-dihydro-T-methoxy^^-dimethyl-S-benzofuranpropanoic acid me- 
thyl ester (3.84 g, 10.0 mmol) in tetrahydrofuran (30 ml_), sodium borohydride (90%) (1.26 g, 30 mmol) was added. 
Methanol (5 mL) was added dropwise to the resultant mixture while heating under reflux over 30 minutes, and then 
the mixture was heated under reflux for 5 minutes. The reaction mixture was allowed to cool, combined with water, 
and extracted twice with ethyl acetate. The combined organic layer was washed twice with water and concentrated 

10 under reduced pressure. The residue was recrystallized from methanol-diisopropyl ether to obtain the title compound 
(2.65 g, yield: 75%). 
Melting point: 155-158 °C 

1 H NMR (CDCI3) 5 1.50 (6H, s), 2.91 (2H, d, J = 7.2 Hz), 3.00 (2H, s), 3.66-3.87 (2H, m), 3.82 (3H, s), 4.20-4.38 (1H, ! 
m), 6.37-6.48 (1H, m) ( 6.63 (1H, s), 6.67 (1H, s), 7.35-7.55 (3H f "m), 7.65-7.73 (2H, m)/ „ 

rs 

REFERENCE EXAMPLE 111. 

2- (Benzoylamino)-3-(2,3-dihydro-7-methoxy-2 p 2-dimethyl-5-benzofuranyl)propyl acetate 

20 [0680] To a suspension of p-(Benzoylamino)-2,3-dihydro-7-methoxy-2 l 2-dimethyl-5-benzofuranpropanol (3.13 g, 
8.81 mmol) and 4-(dimethylamino)pyridine (108 mg, 0.884 mmol) in tetrahydrofuran (30 mL), triethylamine (1 .84 mL, 
13.2 mmol) and acetic anhydride (1.16 mL, 12.3 mmol) was added dropwise, and the mixture was stirred at room 
. temperature for 20 minutes. Trie reaction mixture was combined with water and extracted twice with ethyl acetate. The 
combined organic layer was washed twice with water and concentrated under reduced pressure. The residue was 

25 recrystallized from methanolTdiisopropyl ether to obtain the title compound (3.26 g, yield: 93%). 
Melting point: 141-142 °C 

, 1 H NMR (CDCI3) 5 1 .50 (6H, s), 2.11 (3H, s), 2.79 (1 H, dd, J = 13.7, 8.3 Hz), 2.93-3,05 (1H, m), 3.00 (2H, s), 3.82 (3H, 
s), 4.15 (1H, dd, J = 11.4, 4.1 Hz), 4.28 (1H, dd, J = 11.4, 6 : 2 Hz), 4.47-4.64 (1H ( m), 6.43 (1H, br d, J = 8.4 Hz), 6,61 
(1H, s)-, 6.64 (1H,s), 7.38-7.57 (3H,m), 7.70-7.78 (2H, m),' . 

30 - . ' ;.. ' ' 

REFERENCE EXAMPLE 112 

N-[3'-(1 ^.S^.S.g-Hexahydro-e-methoxy-S.S.S.S-tetramethylfuro^.S-hJisoquinolin-l -yl)[1 .V-biphenyll-S-yllacetamide 

35 [0681 ] The title compound was obtained from N-p'-tS^.S^-tetrahydro-e-methoxy-S.S.S.a-tetramethylfurop.S-hliso- 
quinolin-1 -yl)[1 ,1 '-biphenyl]-3-yl]acetamide by the method similar to that in Reference Example 1 0. Yield: 84%. 
Melting point: 162-165 °C (ethyl acetate-hexane) 

\H NMR (CDCI3) 5 1.18 (3H, s), 1.21 (3H, s), 1,25 (3H, s), 1.34 (3H, s), 1.85 (1H, d, J = 15:8 Hz), 2.20 (3H, s), 2.47 
. (1H, d, J = 15.8 Hz), 2.56 (iH, d, J. = 15.4 Hz), 2.83 (1H, d, J = 15.4 Hz), 3.87 (3H, s), 5.00 (1H, s), 6.50 (1H, s), 
40 7.15-7.66 (9H, m). 

REFERENCE EXAMPLE 113. 

3- Cyano-N-(3 ( 5-dichloro-4-pyridinyl)benzamide 

45 • ' 

[0682] A mixture of 3-cyanobenzoic acid (2.71 g, 1 8.4 mmol) and thionyl chloride (1 0 mL) was heated under reflux 
for 1.5 hours. The reaction solution was concentrated under reduced pressure, and the residue was combined with 
toluene and concentrated under reduced pressure again. A suspension of 4-amino-3,5-dichloropyridine (2.50 g, 15.3 
mmol)' in tetrahydrofuran (30 mL) was cooled with ice. Then sodium hydride (66% suspension in oil) (1.34 g, 36.7 

50 mmol) followed by the concentrated residue prepared previously were added to the suspension. The mixture was 
stirred at room temperature for 2 hours, poured into ice water, and then extracted with ethyl acetate. The extract was • 
" washed with water and concentrated under reduced pressure. The residue was recrystallized from ethyl acetate-hexane 
to obtain the title compound (0.45 g, yield: 1 1%). The mother liquor was concentrated, the residue was subjected to a 
column chromatography on a basic silica gel (ethyl acetate/methanol, 1 9: 1 ), and then recrystallized from ethyl acetate- 

55 hexane to obtain the additional title compound (0.66 g, yield: 15%). Melting point: 242-244 °C 

1 1 H NMR (CDCI 3 +DMSO-d 6 ) 5 7.65 (1H, t, J = 8.0 Hz), 7.87 (1H, dd, J = 1.4, 8.0 Hz), 8.34 (1H, dd, J= YA, 8.0 Hz), 
8.49 (1H, s), 8.58-(2H, s), 10.24 (1H, br.s). 
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REFERENCE EXAMPLE 114 

3-Cyano-N-(3,5-dichloro-1-oxido-4-pyridinyl)benzamide 

5 [0683] A suspension of 3-cyano-N-(3,5-dichloro-4-pyridinyl)benzamide (1 .06 g, 3.78 mmol) and m-chioroperbenzoic 
acid (70%) (2.80 g, 11 .3 mmol) in ethyl acetate (20 mL) was stirred at 50 °C for 15 hours under nitrogen atmosphere. 
The reaction mixture was combined with water and an aqueous solution of sodium thiosulfate, and extracted with ethyl 
acetate. The extract was wash ed with water and then concentrated under reduced pressure. The residue was subjected 
to a column chromatography on a silica gel (ethyl acetate/methanol, 49:1 to 23:2) and recrystallized from ethyl acetate- 

10 hexane to obtain the title compound (0.88 g, yield: 79%). 
Melting point: 234-235 °C 

1 H NMR (CDCI 3 +DMSO-d 6 ) 5 7.65 (1H, t, J = 8.0 Hz), 7.87 (1H, d, J = 8.0 Hz), 8.26 (2H, s), 8.32 (1 H, d, J = 8.0 Hz), 
8.47 (1H,s), 10.16 (1H,brs). 

15 REFERENCE EXAMPLE 115 

1 -(7-Ethoxy-2,3-dihydro-2,2-dimethyl-5-benzofuranyl)-2-methyl-1 -propanol . 

[0684] A solution of 7-ethoxy-2;3-dihydro-2,2-dimethyl-5-benzofurancarboxaldehyde (30.0 g, 0.136 mol) in tetrahy- 
20 drofuran (50 mL) was cooled with ice, to this a suspension of the Grignard reagent prepared from 2-bromopropane 

(25.1 g, 0.204 mol) and magnesium (4.97 g, 0.204 mol) in tetrahydrofuran (50 mL) was added, and the mixture was 

stirred at room temperature for 1 hour. The reaction solution was poured into ice water and extracted with ethyl acetate. 

The extract was washed with water and concentrated under reduced pressure. The residue was crystallized from ethyl 

acetate-hexane to obtain the title compound (29.8 g, yield: 83%). 
25 Melting point: 100-101 °C 

1 H NMR(CDCl 3 ) 5 0.77 (3H, d, J = 6.6 Hz), 1.02 (3H, d, J = 6.6 Hz), 1 .42 (3H, t, J = 7.0 Hz), 1.51 (6H, s), 1.77 (1H, 

d, J = 6.6 Hz), 1 .80-1 .99 (1 H, m), 3.00 (2H, s), 4.1 2 (2H, q, J = 7.0 Hz), 4.21 (1 H, dd, J = 2.8 Hz, 7.2 Hz), 6.70 (2H, s). 

REFERENCE EXAMPLE 1 1 6 

30 

1-Ethoxy-2-(2-methyl-2-propenyloxy)benzene 

[0685] A suspension of 2-ethoxyphenol (5.00 g, 36.2 mmol), 3-chloro-2-methyl-1 -propene (3.93 mL, 39.8 mmol), 
- potassium carbonate (5.75 g, 41.6 mmol) and potassium iodide (0.60 g, 3.62 mmol) in N,N-dimethyfformamide (25 
35 mL) was stirred at 90 °C for 1 .5 hours under nitrogen atmosphere. The reaction mixture was allowed to cool to room 
temperature/combined with water, and then extracted with ethyl acetate. The extract was washed with 1 M aqueous 
solution of sodium hydroxide and water, and then concentrated under reduced pressure to obtain the title compound 
(5.90 g, yield: 85%). 
An oil. 

40 1R NMR (CDCI 3 ) 5 1.44 (3H, t, J = 6.9 Hz), 1 .84 (3H, s), 4.09 (2H, q, J = 6.9 Hz), 4.50 (2H, s), 4.97 (1H, s), 5.10 (1H, 
s), 6.88-6.91 (4H,m). 

REFERENCE EXAMPLE 117 

45 2-Ethoxy-6-(2-methyl-2-propenyl)phenol . 

[0686] A solution of 1-ethoxy-2-(2-methyl-2-propenyloxy)benzene (5.80 g, 30.2 mmol) in N.N-diethylaniline (12 mL) 
was stirred at 205 °C for 3.5 hours under nitrogen atmosphere. The reaction mixture was allowed to cool to room 
temperature, cooled with ice, combined with 2 M hydrochloric acid (39 mL), and then extracted with ethyl acetate. The 
so extract was washed with water and then concentrated under reduced pressure to obtain the title compound (5.60 g, 
yield: 97%). 
An oil. 

1H NMR (CDCI3) 5 1.44 (3H, t, J = 7.0 Hz), 1.75 (3H, s), 3.36 (2H, s), 4.10 (2H, q, J = 7.0 Hz), 4.69 (1H, s), 4.80 (1H, 
s), 6.65-6.79 (3H,m). 

55 
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• REFERENCE EXAMPLE 118 * 

7-Ethoxy-2,3-dihydro-2,2-dimethylbenzofuran 

5 . [0687] To a solution of 2-ethoxy-6-(2-methyl-2-pr6penyl)phenol (5.50 g, 28.6 mmol) in toluene (30 ml_) ( boron triflu- 
oride diethyl ether complex (3.99 mL, 31 .5 mmol) was added, and the mixture was stirred at 1 00 °C for 1 .5 hours under 
nitrogen atmosphere. The reaction solution was allowed to cool to room temperature, combined with 1 M aqueous 
solution of sodium hydroxide (30 mL), and then extracted with hexane. The extract was washed with 1 M aqueous 
solution of sodium hydroxide and water, and then concentrated under reduced pressure. The residue was subjected 

10 to a column chromatography on a silica gel to obtain the title compound (2.90 g, yield: 53%). 
An oil. 

1 H NMR (CDCI 3 ) 5 1.43 (3H, t, J = 7.0 Hz), 1.51 (6H, s), 3.02 (2H, s), 4.12 (2H, q, J = 7.0 Hz), 6.71-6.78 (3H, m). 
: REFERENCE EXAMPLE 119 

15 

5-Bromo-7-ethoxy-2,3-dihydro-2,2-dimethylbenzofuran 

[0688] A solution of 7-ethoxy-2,3-dihydro-2,2-dimethylbenzofuran (1 0.0 g, 52.0 mmol) in toluene (50 mL) was cooled 
to -40 °C, and bromine (8.72 g, 54.6 mmol) was added dropwise. The reaction solution was stirred at the same tem- 
20 perature for 20 minutes, combined with an aqueous solution of sodium thiosulfate, and then extracted with hexane. 
The extract was washed with water and then concentrated under reduced pressure. The residue was subjected to a 
column chromatography on a silica gel (hexane/ethyl acetate, 19:1) to obtain the title compound (13.6 g ( yield: 96%). 
Melting point: 55-58 °C (pentane) 

*H NMR (CDCI3) 5 1.43 (3H, t, J = 7.0 Hz), 1.50 (6H, s), 3.00 (2H, s), 4.09 (2H, q, J = 7.0 Hz), 6.83-6.85 (1H, m), 
25 6.86-6.88 (1H, m). 



REFERENCE EXAMPLE 120 



7-Ethoxy-2,3-dihydro-2,2-dimethyl-5-(2-methyl-2-propenyl)benzofuran 

30 . 

[0689] A solution of 5-bromo-7-ethoxy-2,3-dihydro-2 t 2-dimethylbenzofuran (3.60 g, 13.3 mmol) in tetrahydrofuran 
. (30 mL) was cooled to -78 °C, a 1 .57 M solution of n-butyllithium in hexane (9.30 mL, 14.6 mmol) was added dropwise, 
and the mixture was stirred at the same temperature for 15 minutes. To this copper (I) iodide (1 .39 g, 7.32 mmol) was 
added, and the mixture was. stirred under ice cooling for 15 minutes. After cooling the mixture to -40 °C, 3-chloro- 
35 2-methyl-1-propene (1 .44 mL, 14.6 mmol) was added dropwise, and the mixture was stirred under ice cooling for 15 
minutes. The reaction mixture was combined with water and extracted with ethyl acetate. The extract was washed with 
water and then concentrated under reduced pressure. The residue was subjected to a column chromatography on a 
silica gel (hexane/ethyl acetate, 19:1) to obtain the title compound (2.34 g, yield: 71%). 
An oil. 

40 iH NMR (CDCI 3 ) 5 1,41 (3H, t, J = 7.0 Hz), 1.50 (6H, s), 1.68 (3H, s), 2.99 (2H, s), 3.22 (2H, s), 4.11- (2H, q, J = 7.0 
Hz), 4.73 (1H, s), 4.78 (1H, s), 6.56 (1H, s), 6.58 (1H, s). 

REFERENCE EXAMPLE 121 

■ * . : 

45 3-Cyano-N-methylbenzenesulfonamide 



[0690] To a suspension of methylamine hydrochloride (1 .67 g, 24.8 mmol) in pyridine (6 mL), 3-cyanobenzenesulfonyl 
chloride (5.00 g, 24.8 mmol) was added with cooling in ice, and the mixture was stirred at room temperature for 3 hours. 
The reaction mixture was poured into ice water, acidified with 1 M hydrochloric acid, and extracted twice with ethyl 
so acetate. The combined organic layer was washed with 1 M hydrochloric acid, water and brine, dried over magnesium 
sulfate, and concentrated under reduced pressure to obtain the title compound (4.49 g, yield: 92%) as crystals. 
1 H NMR (CDCl 3 ) 5 2.73 (3H, d, J = 5.4 Hz), 4.51 (1H,.br), 7.69 (1H, t, J = 7.8 Hz), 7.88 (1H, dt, J = 7.8, 1 .5 Hz), 8.00 
(1H, dt, J = 7,8, 1.5 Hz), 8.17 (1H, t, J = 1.5 Hz). 

55 
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REFERENCE 122 

N-[3-[[(3-Cyanoben2ene)sulfonyl]amino]phenyl]acetamide 

5 [0691] To a solution of 3'-aminoacetanilide (745 mg, 4.96 mmo!) in tetrahydrofuran (10 mL), triethylamine (0.76 mL, 
5.46 mmol) and 3-cyanobenzenesulfonyl chloride (1 .00 g, 4.96 mmol) were added, and the mixture was stirred at room 
temperature for 3 hours. Water was poured into the reaction mixture, which was then extracted twice with ethyl acetate. 
The combined organic layer was washed with brine, dried over magnesium sulfate, filtered, and concentrated under 
reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 1:1 

10 followed by 1 :2) to obtain the title compound (1 .39 g, yield: 89%) as crystals. 

1H NMR (CDCI 3 ) 8 2.23 (3H, s), 6.97-7.03 (2H, m), 7.21 (1H, d, J = 8.2 Hz), 7.51-7.64 (2H, m), 7.73-7.81 (2H, m), 
7.96-8.10 (2H, m). 

REFERENCE EXAMPLE 123 

15 

2- [[(3«Cyanobenzene)sulfonyl]amino]acetamide 

[0692] To a solution of 3-cyanobenzensulfonyl chloride (538 mg, 2.67 mmol) in pyridine (3 mL), glycinamide hydro- 
chloride (301 mg, 2.67 mmol) was added, and the mixture was stirred at room temperature for 1 hour, at 60 °C for 2 
20 hours, and at 90 °C for 4 hours. Water was poured into the reaction mixture, which was then extracted twice with ethyl 
acetate. The combined organic layer was washed with 1 M hydrochloric acid and brine, dried over sodium sulfate, 
. filtered, and concentrated under reduced pressure to obtain the title compound (180 mg, yield: 28%) as crystals. 
1 H NMR (CDCI3) 5 3.57 (2H, d, J = 5.7 Hz), 6.25 (1 H, br s), 7.00 (1 H, br s); 7.68 (1 H, t, J = 7.8 Hz), 7.76 (1 H, t, J = 
5.7 Hz), 7,87 (1 H, dd, J = 7.8, 1 .4 Hz), 8.1 2 (1 H, dd, J = 7.8, 1 .4 Hz), 8.14 (1 H, t, J - 1 .4 Hz). 

25 

REFERENCE EXAMPLE 124 

3- Cyano-N-(hexahydro-2-oxo-1H-azepin-3-yl)benzenesulfonamide 

30 [0693] To a solution of 3-aminohexahydro-2H-azepin-2-one (305 mg, 2.38 mmol) in tetrahydrofuran (3 mL), 1 M 
aqueous solution of sodium hydroxide (2 mL) and 3-cyanobenzenesulfonyl chloride (400 mg, 1 .98 mmol) was added, 
and the mixture was stirred at room temperature for 3 hours. Diisopropyl ether was poured into the reaction mixture, 
and precipitated crystals were filtered off and washed with water and diisopropyl ether to obtain the title compound 
(360 mg, yield: 62%) as crystals. ■ 

35 1H NMR (CDCI3) 5 1.34-1.90 (4H, m), 2.02-2.16 (2H, m), 3.11-3:25 (2H, m), 3.87-3.92 (1H, m), 5.99 (1H, br s), 6.25 
(1 H, br s), 7.65 (1 H, dd, J = 8.4, 7.8 Hz), 7.84 (1 H, ddd, J = 7.8, 1 .6, 1 .4 Hz), 8.04 (1 H, ddd, J = 8.4, 1 .6, 1 .4 Hz), 8.1 5 
(1H, dd, J = 1.6, 1,4 Hz). 

REFERENCE EXAMPLE 125 • 

40 

2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranacetonitrile 

[0694] Potassium tert-butoxide (11 .8 g, 105 mmol) was suspended in dimethoxyethane (75 mL), cooled at a tem- 
perature not higher than -70 °C. Then toluenesulfonylmethyl isocyanide (10.2 g, 52.5 mmol) was added to the mixture 

45 and the mixture was stirred at a temperature not higher than -70 °C for 30 minutes. A solution of 2,3-dihydro-7-methoxy- 
2,2-dimethyl-5-benzofurancarboxaldehyde (10.4 g, 50 mmol) in dimethoxyethane (25 mL) was added dropwise to the 
reaction mixture for 10 minutes. After stirring at a temperature not higher than -70 °C for 30 minutes, the mixture was 
combined with methanol (75 mL), allowed to warm to room temperature, and heated under reflux further for 2 hours. 
The reaction solution was concentrated under reduced pressure, and iced water was poured into the residue, which 

so was then extracted twice with ethyl acetate. The extract was washed with brine, dried over magnesium sulfate, filtered, 
and concentrated under reduced pressure. Diethyl ether was poured into the residue, and precipitated crystals were 
recovered by filtration t washed with diethyl ether, and dried to obtain the title compound (6.85 g, yield: 63%). 
1H NMR (CDCI3) 8 1.51 (6H, s), 3.03 (2H, s), 3.67 (2H, s), 3.87 (3H, s), 6.66 (1H, s), 6.74 (1H, s). 

55 . 
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. REFERENCE EXAMPLE 126 

2- (2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofura^ 

5 [0695] A 60% sodium hydride in oil (2.92 g, 73 mmol) was suspended in N,N-dimethylformamide (75 mL), and 2,3-dk 
hydro-7-methoxy-2,2-dimethyl-5-benzofuranacetonitrile (7.95 g, 36.5 mmol) was added thereto in portions with cooling 
in ice. The mixture was stirred at room temperature for 30 minutes, and iodomethane (13 g, 92 mmol) was added 
dropwise with cooling in ice again over 5 minutes. After stirring at room temperature for 3 hours, the reaction mixture 
was poured into ice water, and extracted twice with ethyl acetate. The extract was washed with brine, dried over mag- 

10 nesium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a column chroma- 
tography on a silica gel eluting with hexane/ethyl acetate (5:1 ), and the desired fraction was collected and concentrated 
to obtain the title compound (8.6 g, yield 96%). 
■ An oil. 

1 HNMR(CDCl 3 )81.52(6H r s), 1.71 (6H, s), 3.04 (2H, s), 3.90 (3H, s), 6.82 (1H, s), 6.87 (1H,s). 

15 

REFERENCE EXAMPLE 127 
- 2-(2 > 3-Dihydro-7-methoxy-2 l 2-dimethyl-5-benzofuranyl)-2-methylpropanamide 

20 [0696] 2-(2,3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methylpropanenitrile (8.6 g, 35 mmol) was dis- 
solved in methanol (105 mL). 1 M aqueous solution of sodium hydroxide (52 mL) and 30% aqueous solution of hydrogen 
peroxide (7.94 mL) were added to the mixture and the mixture was stirred at room temperature for 1 8 hours. Methanol 
was distilled off under reduced pressure, and the residue was extracted twice with ethyl acetate. The extract was 
washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 

25 combined with diethyl ether, and crystallized to obtain the title compound (7.73 g, yield: 84%). Melting point: 1 1 2-113 °C 
1 H NMR (CDCI3) 5 1 .51 (6H, s), 1 .56 (6H, s), 3.03 (2H, s), 3.87 (3H, s), 5.30 (1 H, br), 5.45 (1 H, br), 6.73 (1 H, s), 6.81 

- ( 1H « S )' 

REFERENCE EXAMPLE 128 

30 \ ■ • •• • 

N-[2-(2 l 3-Dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methylpropyl]benzamide 

[0697] To a suspension of lithium aluminum hydride (0.285 g, 7.5 mmol) in tetrahydrofuran (15 mL), 2-(2,3-dihydro- 
7-methoxy-2 l 2-dimethyl-5-benzofuranyl)-2-methylproi3anamide (0.791 g, 3 mmol) was added in nitrogen flow. After 

35 . stirring at room temperature for 30 minutes, the mixture was heated under reflux further for 1 hour. The mixture was 
combined with ethyl acetate (15 mL) with cooling in ice stirred for 30 minutes, and combined with ice water (15 mL), 
the insolubles were removed using Celite, and the filtrate was extracted twice with ethyl acetate/The extract was 
washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 
dissolved in tetrahydrofuran (10 mL). Pyridine (0.73 mL, 9 mmol) and benzoyl chloride (0.53 mL, 4.5 mmol) were added 

40 to the mixture and the mixture was stirred at room temperature for 15 hours. The reaction solution was combined with 
ethyl acetate (20 mL), washed with water and an aqueous solution of sodium chloride, dried over magnesium sulfate, 
filtered, and concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica 
gel eluting with hexane/ethyl acetate (3:1), and the desired fraction was collected and concentrated to obtain the title 
compound (0.572 g, yield: 53%), which was then recrystallized from diethyl ether/hexane (1:1).. 
"45:. Melting point: 109-110 °C 

1 H NMR (CDCI3) 5 1 .38 (6H, s), 1 .53 (6H, s), 3.04 (2H, s), 3.61 (2H, d, J = 6 Hz), 3.88 (3H, s), 5.80 (1 H, br), 6.76 (1 H, 
s), 6.81 (1H,s), 7.3-7.7 (5H,m). 

REFERENCE EXAMPLE 129 

50 

3- Cyano-N-[2-(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methylpropyl]benzamide 

[0698] To a suspension of lithium aluminum (0.475 g, 1 2.5 mmol) in tetrahydrofuran (33 mL), 2-(2,3-dihydro-7-meth- 
oxy-2 l 2-dimethyl-5-benzofuranyl)-2-methylpropanamide (1 .32 g, 5 mmol) was added in nitrogen flow. After stirring at 
55 room temperature for. 30 minutes, the mixture was heated under reflux further for 1 hour. The mixture was combined 
with ethyl acetate (25 mL) with cooling in ice, stirred for 30 minutes, combined with ice water (15 mL), the insolubles 
. were removed using Celite, and the filtrate was extracted twice with ethyl acetate. The extract was washed with an 
aqueous solution of sodium chloride, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. 
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The residue was dissolved in tetrahydrofuran (10 mL), added to a solution of activated ester which had been prepared 
by stirring 3-cyanobenzoic acid (0.883 g, 6 mmol) and N,N'-carbonyldiimidazole (0.892 g, 5.5 mmol) at room temper- 
ature for 30 minutes, and stirred at room temperature for 15 hours. The reaction solution was combined with ethyl, 
acetate (33 mL), washed with water and an aqueous solution of sodium chloride, dried over magnesium sulfate, filtered, 
5 and concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica gel 
eluting with hexane/ethyl acetate (2:1), and the desired fraction was collected and concentrated under reduced pressure ' 
to obtain the title compound (0.955 g, yield: 50%). 
An oil. 

1 H NMR (CDCI 3 ) 5 1 .39 (6H, s), 1 .52 (6H, s), 3.06 (2H, s), 3.62 (2H, d, J = 6 Hz), 3.88 (3H, s), 5.80 (1 H, br), 6.75 (1 H, 
to s), 6.81 (1H,s), 7.4-8.0 (4H, m). 

REFERENCE EXAMPLE 130 

[[2-(2,3-Dihydro-7-methoxy-2,2-dimethyl-1 -benzofuran-5-yl)-2-methylpropyl]amino)oxoacetic acid ether ester 

15 

[0699] To a suspension of lithium aluminum hydride (0.285 g, 7.5 mmol) in tetrahydrofuran (20 mL), 2-(2,3-dihydro- 
7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methylpropanamide (0.791 g, 3 mmol) was added in nitrogen flow. After 
stirring at room temperature for 30 minutes, the mixture was heated under reflux further for 1 hour. The mixture was 
combined with ethyl acetate (15 mL) with cooling in ice, stirred for 30 minutes, combined with ice water (15 mL), the 

20 insolubles were removed using Celite, and the filtrate was extracted twice with ethyl acetate. The extract was washed 
with an aqueous solution of sodium chloride, dried over magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was dissolved in tetrahydrofuran (10 mL). Pyridine (0.73 mL, 9 mmol) and ethyl chloroglyoxylate 
(0.615 g, 4.5 mmol) were added to the mixture and the mixture was stirred at room temperature for 15 hours. The 
reaction solution was combined with ethyl acetate (20 mL), washed with water and an aqueous solution of sodium 

25 chloride, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected 
to a column chromatography on a silica gel eluting with hexane/ethyl acetate (2:1), and the desiFed fraction was col- 
lected and concentrated to obtain the title compound (0.51 g, yield: 49%). 
An oil. 

.[ 1 H NMR (CDCl 3 ) 5 1 .26 (3H, t, J = 7 Hz), 1 .34 (6H, s), 1 .52 (6H, s), 3.03 [2H, s), 3.48 (2H, d, J = 6 Hz), 3.88 (3H, s), . 
30. 4.13 (2H,q, J = 7 Hz), 6.69(1 H, s), 6.74 (1 H, s), 6.92(1 H, br). 

REFERENCE EXAMPLE 131 

3-Bromo-N-[2-(2,3-dihydro-7-meth6xy-2,2-dimethyl-5-benzofuranyl)-2-methylpropyl]benzamide 

[0700] To a solution of 2-(2,3 : dihydro-7-methoxy-2 ) 2-dimethyl-5-benzofuranyl)-2-methylpropanamide (1 .00 g, 3.80 
mmol) in tetrahydrofuran (10 mL), lithium aluminum hydride (80%) (0.36 g, 7.6 mmol) was added with cooling in ice, 
and the mixture was heated under reflux for 1 hour. The reaction mixture was cooled with ice, Hyflo Super-Cell (trade 
name) (1.5 g) was added thereto, ethyl acetate (1 mL) and water (0.5 mL) were added dropwise thereto slowly, and 
to ethyl acetate was added to suspend, and the mixture was filtered and concentrated under reduced pressure to obtain 
2-(2,3-dihydro-7-methoxy-2 l 2-dimethyl-5-benzofuranyl)-2-methylpropanamine. 

[0701] This was dissolved in tetrahydrofuran (8 mL) and triethylamine (0.64 mL, 4.6 mmol) was added to the mixture. 
The resuitant mixture was cooled with ice, 3-bromobenzoyl chloride (0.55 mL, 4.2 mmol) was added dropwise thereto, 
and the mixture was stirred at the same temperature for 10 minutes. The reaction mixture was combined with water 
45 and extracted twice with chloroform. The combined organic layer was washed with brine, dried over magnesium sulfate, 
filtered, and concentrated under reduced pressure. The residue was crystallized from chloroform-diisopropyl ether to 
obtain the title compound (1.41 g, yield: 86%). 
Melting point: 157-163 °C . 

1 H NMR (CDCI3) 5 1.38 (6H, s), 1.53 (6H, s), 3.06 (2H, s), 3.58 (2H, d, J = 5.8 Hz), 3.89 (3H, s), 5.65-5.80 (1H, m), 
so 6.76 (1H, s), 6.80 (1H, s), 7.21-7.31 (1H, m), 7.51 (1H, dt, J = 7.8, 2.5 Hz), 7.59 (1H, ddd, J = 7.8, 2.0, 1.1 Hz), 7.73 
(1H, t, J= 1.8 Hz). 

REFERENCE EXAMPLE 132 . 

55 (4-lodophenyl)carbamic acid phenylmethyl ester 

[0702] To a solution of 4-iodoaniline (4.38 g, 20.0 mmol) in tetrahydrofuran, a solution of sodium carbonate (2.65 g, 
25.0 mmol) in water (15 mL) was added, benzyl chloroformate (3.1 mL, 22 mmol) was added dropwise with cooling in 
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ice, and the mixture was stirred at the same temperature for 1 5 minutes. The reaction mixture was combined with water 
and extracted twice with ethyl acetate. The combined organic layer was washed with water and brine, dried over 
magnesium sulfate, treated with activated charcoal, filtered, and concentrated under reduced pressure. The residue 
was recrystallized from diisopropyl ether to obtain the title compound (4.71 g, yield: 67%). 
5 Melting point: 132-134 °C 

1H NMR (CDCI 3 ) 8 5.20 (2H, s), 6.64 (1 H, br s), 7.1 8 (2H, d, J = 8:8 Hz), 7.33-7.45 (5H, m), 7.60 (2H, d, J = 8.8 Hz). 

REFERENCE EXAMPLE 133 

\ 

10 [4-(4,4,5,5-Tetramethyl-1,3 l 2-dioxaborolan-2-yl)phenyl]carbamicacid phenylmethyl ester 

[0703] To a solution of (4-iodophenyl)carbamic acid phenylmethyl ester (6.50 g, 18.4 mmol) and triethylamine (7.7 
mL, 55 mmol) in 1,4-dioxane (35 mL), [l.l'-bisfdiphenylphosphinojferroceneldichloropalladiumtll) dichloromethane 
complex (1 50 mg, 0. 1 84 mmol) was added, and 4,4,5,5-tetramethyM ,3,2-dioxaborolane (5.9 mL, 41 mmol) was added 

15 dropwise. The resultant mixture was stirred at 85 °C for 2.5 hours under nitrogen atmosphere. The reaction mixture 
was cooled with ice, combined with water, and extracted twice with ethyl acetate. The combined organic layer was 
washed with water and brine, dried through sodium sulfate-silica gel (eluting with ethyl acetate), and concentrated 
under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate, 
10:1 followed by 4:1) to obtain the title compound (5.47 g, yield: 84%). 

20 An oil. , 

1 H NMR (CDCy 5 1.33 (12H, s), 5.20 (2H; s), 6.76 (1H, br s), 7.25-7.52 (7H, m), 7.75 (2H, d, J = 8.4 Hz). 
REFERENCE EXAMPLE 134 

25 N-{3'-(1 ^.S^.S^-Hexahydro-e-methoxy-S.S.S.S-tetramethylfuro^.S-hlisoquinolin-l -yl)[1 ,1 '-biphenyl]-4-yl]acetamide 

[0704] The title compound was obtained from N-tS'-fS^.S.g-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-hliso- 
quinolin-1-yl)[1 .V-biphenylM-ylJacetamide by the method similar to that in Reference Example 10. Yield: 88%. 
Amorphous. 

30 1H NMR (CDCI3) 5 1.19 (3H, s), 1.20 (3H, s)', 1.25 (3H, s), 1.35 (3H, s), 1.85 (1H, d, J = 15.7 Hz), 2.19 (3H, s), 2:48 
(1H, d, J = 15.7 Hz), 2.57 (tH, d, J = 15.6 Hz), 2.83 (1H,.d, J = 15.6 Hz), 3.87 (3H, s), 5.00 (1H, s), 6.50 (1H, s), 7.17 
(1 H, d, J = 7.4 Hz), 7.30-7.60 (8H, m). 

REFERENCE EXAMPLE 135 

35 

3X1,2,3,4,8,94Hexahydro-6-methoxy-3,3,8,8-te^^^ 

[0705] The title compound was obtained from S'-tS^.S^-tetrahydro-e-methbxy-S.S.S.S-tetramethylfuro^^-hJisoqui- 
nolin-1-yl)[1 ,1'-biphenyl]-4-amine by the method similar to that in Reference Example 10. Yield: 91%. 
40 Amorphous. 

1 H NMR (CDCI3) 81.18 (3H, s), 1 .20 (3H, s), 1 .25 (3H, s), 1 .34 (3H, s), 1 .87 (1H, d, J = 15.4 Hz), 2.43-2.60 (2H, m), 
2.82 (1H, d, J = 15.4 Hz) t 3.72 (2H, brs), 3.87 (3H, s), 4.98 (1H, s), 6.49 (TH, s), 6.73 (2H, d, J = 8.4 Hz), 7.11. (1H, 
dt, J = 7.3, 1.5 Hz), 7.25-7.47 (5H,m).. 

« REFERENCE EXAMPLE 136 

: 3-Cyano-N-methylbenzamide 

[0706] A solution of 3-cyanobenzoic acid (2.00 g, 13.6 mmol). in tetrahydrofuran (10 mL) was cooled with ice, N,N'- 
50 carbonyldiimidazole (2.42 g, 1 5.0 mmol) was added to this, and the mixture was stirred with cooling in ice for 30 minutes. 
40% Solution of methylamine/methanol (2 mL) was added to the mixture and the mixture was stirred further for 30 
minutes. The reaction solution was concentrated under reduced pressure, the residue was combined with water and 
extracted with ethyl acetate. The extract was washed with 1 M hydrochloric acid, 1:M aqueous solution of sodium 
hydroxide and water, and then concentrated under reduced pressure. The residue was crystallized from ethyl acetate- 
55 hexane to obtain the title compound (1.66 g, yield: 76%). 
Melting point: 132-133 °C 

1 H NMR (CDCI3) 8 3.04 (3H, d, J = 4.8 Hz), 6.33 (1 H t br s), 7.58 (1 H, t, J = 7.8 Hz), 7.78 (1 H, d, J = 7.8 Hz), 8.00-8.08 
(2H, m). 
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REFERENCE EXAMPLE 137 

2 I 3-Dihydro-6 1 7-dimethoxy-2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran 

5 [0707] 4-Hydroxy-2 > 3-dimethoxy-5-(2-methyl-2-propenyl)benzaldehyde was obtained from 4-hydroxy-2,3-dimeth- 
oxybenzaldehyde by the method similar to that in Reference Example 1 . This was converted to 2,3-dihydro«6,7-dimeth- 
oxy-2,2-dimethyl-5-benzofurancarboxaldehyde by the method similar to that in Reference Example 3 and converted 
to the title compound by the method similar to that in Reference Example 5. Yield: 48%. 
An oil. 

10 1H NMR (CDCI3) 8 1 .50 (6H, s), 1 .79 (3H t d, J = 1.2 Hz), 1 .89 (3H, d, J = 1 .2 Hz), 2,97 (2H, s) t 3.73 (3H, s), 3.93 (3H, 
s), 6.22 (1H,s), 6.69 (1H, s). 

REFERENCE EXAMPLE 138 

15 1-(1, 2,3,4,8 ,9-Tetrahydro-6-methoxy-3,3 t 8 ( 8-tetramethyl-1-phenylfuro[2,3-h]isoquinolin-2-yl)ethanone 

[0708] To a solution of 1 ^.S^.S.g-tetrahydro-e-methoxy-S.S.S.S'-tetramethyl-l-phenylfuro^.S-hlisoquinoline (503 
mg, 1 .49 mmol) in tetrahydrofuran (5 mL), triethylamine (0.23 mL, 1 .64 mmol) and acetyl chloride (0.12 mL, 1 .64 mmol) 
were added, and the mixture was stirred at room temperature for 1 hour. Ice water was poured into the reaction mixture, 
20 which was then extracted twice with ethyl acetate. The combined organic layer was washed with brine, dried over 
magnesium sulfate, filtered, and concentrated under reduced pressure. The precipitated crystals were recovered by 
filtration, and washed with diethyl ether to obtain the title compound (380 mg, yield: 67%). 
Melting point: 193-195 °C 

1 HNMR(CDCI 3 )51.25(3H ( s), 1.59 (3H,s), 1.61 (3H, s), 1.72 (3H, s), 2.17 (1H, d, J = 14.6 Hz), 2.54 (1H, d, J = H.6 
25 Hz), 2.27 (3H,s), 3.12 (2H, s), 3.88 (3H, s), 5.81 (1H,brs), 6.56 (1H,s), 7.03 (5H, m). 

REFERENCE EXAMPLE 139 

Phenylfl^.SAS.g-tetrahydro-e-methoxy-S.S.S,^ 

30 • • . . - 

[0709] To a solution of 1, 2,3,4,8, 9-tetrahydro r 6-methoxy-3,3, 8, 8-tetramethyl-1-phenylfuro[2,3rh]isoquinoline (420 
mg, 1 .24 mmol) in tetrahydrofuran (5 mL), triethylamine (0.19 mL, 1 .37 mmol) and acetyl chloride (0.16 mL, 1.37 mmol) 
were added, and the mixture was stirred at room temperature for 3 hours. The reaction mixture was poured into ice 
water and extracted twice with ethyl acetate. The combined organic layer was washed with brine, dried over magnesium 

35 sulfate, filtered, and concentrated under reduced pressure. The precipitated crystals were recovered by filtration and 
washed with hexane to obtain the title compound (415 mg, yield: 76%). 
Melting point: 190-225 °C 

1 H NMR (CDCI3) 8 1 .42 (3H, s), 1 .50 (3H, s), 1 .57 (3H, s), 1 .75 (3H, s), 2.29 (1 H. d, J = 14.5 Hz), 2.60 (1H, d, J = 14.5 
Hz), 2.71 (2H, s), 3.92 (3H, s), 5.85 (1H, s), 6.65 (1H, s), 7.07 (2H, d, J = 8:6 Hz), 7.23-7.27 (3H, m), 7.36 (5H, m). 

40 

EXAMPLE 1 

S^.S^-Tetrahydro-e-methoxy-S.S.S.S-tetramethyl-l-phenylfurop.S-hlisoquinoline 

/*5 [0710] A solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-(2-methyl-1 -propenyl)benzofuran (2.09 g, 9.00 mmol) and 
benzonitrile (1 .24 g, 12.0 mmol) in acetic acid (3 mL) was treated dropwise with cone, sulfuric acid (1 .0 mL) at 1 0°C, 
and stirred at room temperature for 40 minutes. The reaction mixture was poured into ice water and washed with 
diisopropyl ether. The aqueous layer was neutralized with cone, aqueous ammonia and extracted twice with ethyl 
acetate. The combined organic layer was washed with water and brine, dried over sodium sulfate, filtered, and con- 

50 centrated under reduced pressure. The residue was subjected to a column chromatography on a basic silica gel (hex- 
ane/ethyl acetate, 15:1 followed by 10:1), and crystallized from hexane to obtain the title compound (1 .55 g, yield: 51%). . 
Melting point: 128-129 P C 

. 1 H NMR (COCI3) 8 1 .25 (6H, s), 1 .30 (6H, s), 2.1 9 (2H, s), 2.69 (2H, s), 3.92 (3H, s), 6.61 (1 H, s), 7.38 (5H, s). 

55 , . 
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EXAMPLE 2 

SAS^-Tetrahydro-e-methoxy-S.S.B.S-tetramethyl-H 

5 [071 1 ] The title compound was obtained using 1 -naphthonitrile by the method similar to that in Example 1 Yield: 49%. 
Melting point: 162-1 64 °C (ethyl acetate-hexane) 

1 H NMR (CDCI 3 ) 8 0.92 (3H, s), 1 .17 (3H, s), 1 .28 (3H, s), 1.29 (1H, d, J = 16.3 Hz), 1.46 (3H, s), 1 .91 (1H, d, J = 16.3 
Hz), 2.78 (1H, d, J = 15.6 Hz), 2.90 (1H, d, J = 15.6 Hz), 3.93 (3H, s), 6.65 (1H, s), 7.30-7.55 (4H, m), 7.61-7.68 (1H, 
m), 7.81-7.91 (2H,m). 

'10 ■ ' 

EXAMPLE 3 

4-(3 l 4,8 l 9-Tetrahydro-6-methoxy-3,3 I 8,8-tetramethylfuro[2 l 3-h]isoquinolin-1 -yl)phenol 

is [071 2] The title compound was obtained using 4-cyanophenol by the method similar to that in Example 1 . Yield: 48%. 
Melting point: 236-239 °C (methanol-diisopropyl ether) 

1 H NMR (CDCI3) 8 1.29 (6H, s), 1.30 (6H, sj, 2.26 (2H, s), 2.72 (2H, s), 3.92 (3H, s), 6.50 (2H; d, J = 8.4 Hz), 6.60 
(1H,s),7.05(2H, d, J = 8.4 Hz). 

20 EXAMPLE 4 - . 

3,4,8,9-Tetrahydro-6-methoxy-1-(4-methoxyphenyl)-3,3,8,8-tetramethylfuro[2 l 3-h]isoquinoline 

[0713] The title compound was obtained using 4-methoxybenzonitrile by the method similar to that in Example 1 . 
25 Yield: 49%. 

Melting point: 151-152 °C (ethyl acetate-hexane) 
■ 1*H NMR (CDCI3) 5 1.23 (6H, s), 1.33 (6H, s), 2.28 (2H, s), 2.67 (2H, s), 3.85 (3H, s), 3.92 (3H, s), 6.60 (1H, s), 6.91 
. (2H,d, J = 8.8 Hz), 7.34 (2H, d, J = 8.8 Hz). 

30 EXAMPLE 5 '.' . v 

S^.S.g-Tetrahydro-e-methoxy-l^-methoxyphenyO-S.S.S.S-tetramethylfurop.S-h]^ 

[0714] The title compound was obtained using 2-methoxybenzonitrile by the method similar to that in Example 1. 
. 35 Yield: 51%. 

. Melting point: 124-125 °C (ethyl acetate-hexane) .. . 

' 1 H NMR (CDCI3) 5 1 .1 3 (3H, s), 1 .27 (3H, s), 1 .30 (3H, s), 1.42 (3H P s), 2.07 (1 H, d, J = 1 6.2 Hz), 2.1 7 (1 H, d, J = 1 6.2 
Hz), 2.61 (1H, d, J = 15.6 Hz), 2.83 (1H, d, J =15.6 Hz), 3.68 (3H, s), 3.91 (3H, s), 6.57 (1H, s), 6.85 (1H, d, J = 8.0 
Hz), 7.00 (1H, td, J = 7.5, 1.0 Hz), 7.21-7.28 (1H, m), 7.34 (1H, ddd, J = 8.3, 7.6, 1.9 Hz). ■ 
40 ■ ' • 

EXAMPLE 6 

(S^-DimethoxyphenyO-S^.S.g-tetrahydro-l-e-methoxy-S.S^.S-tetramethylfuro^^-hlisoquinoline 

45 - [071 5] The title compound was obtained using 3,4-dimethoxybenzonitrile by the method similar to that in Example 

i. Yield: 42%. • ' 
/ Melting point: 121-122 °C (diisopropyl ether-hexane) 

1 H NMR (CDCI 3 ) 5 1 .24 (6H, s), 1 .33 (6H, s), 2.30 (2H, s), 2.68 (2H, s), 3.89 (3H, s), 3.91 (3H, s), 3.92 (3H, s), 6.61 
(1H, s), 6.87(1H, d, J= 8.1 Hz), 6.93 (1H t d, J= 1.8Hz), 6.97(1H, dd, J = 8.1, 1.8 Hz). 

50 - ' 

EXAMPLE 7 . 

: S^.S.g-Tetrahydro-e-methoxy-S.S.S.a-tetramethyl-i^phenylme^ 

55 [0716]. The title compound was obtained using phenylacetonitrile by the method similar to that in Example 1. Yield: 
16%. 

Melting point: 77-79 °C (hexane) 

. 1 H NMR (COCI3) 8 1 .25 (6H, s),1 .34 (6H, s), 2.65 (2H, s), 3.06 (2H, s), 3.87 (3H, s), 4.01 (2H, s), 6.54 (1 H, s), 7.06-7.27 
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(5H,m). 
■ ' -/-/EXAMPLE 8 

,V 5 Phenyl(3 f 4;8,9-t0trat^dro^-methoxy-3;3;8;8rtefr -yl)methanone 

. .(0717] The mother liquor after filtration of the desired materia] in. Example 7 was concentrated under reduced pres- 
.>• sure, the residue, was allowed lo stand at room temperature, and then crystaJiized from diisopropyl ether- hex an e to 
. 7 obtain the title. compound. Yield: 7.8%. 
V'io J;. Melting^oint 135-137 °C 

" - *H NMB (COC1 3 ) 5 1.33 <6H, 5fl, 1.35 (SHTs); 2.S6 (2H, sy*2.7542H, s),3.92 (3H, s), fi.60 (1H, s), 7.42-7.53 (2H, m), 
u - - ; :.7^6-7.e7(1H;m) r 7:96-8 .02.(21-1, m). 



:.EXAMPL£ .9 

15 

. VfOTtSJ .vTh*r tiflexompDunri t-fasobtamed using 4-cyanotojphenyt by the method similar to'that irvExarnple 1 . Yield: 

; . . 33%. ■ 

.20 - Amorphous. 

• . l7i6r>7.69(4H t m>. 

. - s .EXAMPLE 1D 

":*-?. ... ' .v v - .. s3A8J&^eiraf^^ 

[0719] The title compoundiwasobtained using 4-methylbenzonitrile by the methodstmitarto that in Example 1 . Yeld: 
51%. . • . ' 

30 tMeiting point: 158-161;°C (ethyl acetale-hexane) 
. > V*K'NMfl (CD^^ 

v . .-: H2H;M, J =B.0.H2),,7,24-7v32 (2H, m). V 



-'.'^./^ 

-'■'*«■ -.-v^ Amorphous. - .. .... m > V '•>■'" 4 y ■ 

t . - . ■•■■-<4f.; S£XAMRLE*12 . T'V ' - - V : -V , $ , 'V £i ' ' J.Jz \ *i\ ; 

7. - • ■ - . - ■ - . * f.V 

& -■■ . .... : . . k . \ ■ ;^r-^- 

*v'i . . * <1^4*BnTOO^anyr>r3 f 4AMelratiy*o^ 

- ' •/ ; - . • • : ' ■ . * : "'':-9 '•V % J> : .V- 

• J"*..'" . ; *' '10721] 'The title compound was obtained using- 4 -br o mo benzonitrile bythe method similar to that in Example 11 . > / 

: -*» . *YreW:40%. - ^ *• ' : 

. Melting-point* 14D-145.?C (ethy* •aistateHiTethyl ether). 
1 H NMR (DMSO-ds) 5 1-25 (6H s) t l:43 (fiH t s) t 2^5 (2H;.S), 3:15 (2H^s)/3.94 (3H/S), 7.10 (1H r s)/739<2H t d, J = 
; ^8^SrHz);7«9^2H;d,J=-a:B-Hz). . « , % \ ' v 
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EXAMPLE 13 

r x '.•-:3,43>Tetrahyoto-e^ethoxy-i^^ hydrochloride 

5 v (0722] The title compound was obtained using 3-methoxybenzonitrile by the method simiiarto that in Example 11. 
Yield: 49%. 
Amorphous. 

r , \ ; *H NMR (CDCtJ* 1.34 (6Hi 6), 1,48 (6H,.bris), 2-3Q (2H,.s), 2.8S : <2H/-bra),.^1 l (3HvS),.3.a7.(3H;,a), 6.67 (1H, s), 

^..6:99-7:10 (2H^m),X21 <1H, b*s), 7.35 (irit J = 7.9 Hz). 
w - 
^. EXAMPLE 14 m ' - . - 

: v; <3;4i8,Mstra*n/dro^n^ 

« r §0723 J \'!A solution .lot 2^dihyo^7-ffietno*£24^dirRe^ (697 nag, 3 .00 mL) in 

^acetonitrite {OB mL) was treated dropwise with- cone, sulfuric -acid (0.45 mL) with .cooting in ice, and stirred/at room 
, * c.vtEf npprat nre for£2 houcs./The Teaction -mixture was poured into ice^ water and washed with dasopropyl ether. The 
. ^.aqueous layer was. neutralized with £ U solution ©/.sodium .hydroxide .- and -extracted twice, with ethyl acetate. The 

• -? i' xornbmedTjrganic layer was washed wrttrbrmc, driedovermap^siurasiitfale, filtered, and concentrated under reduced 
. 20 ^ressure.The tBsidue,was subjected to aroiumn crn orr^cgraphy on ajbasic silica qei (hexane/eihyj acetate, 5:1 ) and 
>■ .j? ^crystallized from diisopTT^yl eiher-haxane to obtain the title compound:{431 mg,Tyield: 53%). 

^Wettingpoint: 112-T13 °C 

... V,;f«KIMB {COG©,©' |6Hv <8H.-«);*30 <3H;^), 238 PH,«);aj27:i2H;s)r33Q (3H ? .s) T .fii3t.1H, s). 

2S r^EXAMPHJE 15 ... 

SAS.S-Tetranyoto^S-mWt^ 

* r (0724] A solution of 4-cyanopyridine (312 mg, 3.00 mmol) in toluene (1 .5 mL) was treated dropwise with cone, sulfuric 
30 acid (1 .2 mL) with cooijag in ice. Ice bath was removed, a solution of 2,3-dihydro-7-methoxy-2,2-dimethyl-5-(2-methyl- 
1 ♦propenyl)benzofuran^(697 mg, 3.00 mmol) in toluene (0.5 mL) was added to the mixture, and the mixture was stirred 
at 80 °C for 45 minutes. .'The reaction mixture was combined .with ice aratdiluted witrt.water and toluene. The organic 
„ tey?r>was separated, and Ike aqueous layer j«as*neuteti2ed with conavaqueoua ammonia «nd extracted twice with 
s* ■ f ethyt-fiffetate, 'The combined organic taryar.wa» washed with weteriand brine, dried wer sodium sijnaie/fitteredrand 
: - 3S \- : x»ncertrated .under reduced pTejBSura:7fne resklua' was subjected 1 to acolumrr chnjmatography.on a basic- silica gei 

• * , ; jtlmxane/ethyl vacetate';;3:1) -an* crystallized '*om;e*hyfacatate^eMne to -.obtain ^la litte compound .(294 mg;. yield: 

29%). 

letting pointf 173^ J75?C 
-» .'IBz^'B^^^d^^BrOHz). 

V . V.VC3^to^^ hydrochloride 

&*& : JBn3i hA£m*-toaBe of :the title compound was obtained using 2-ftoDToben2DTiitrite:by th e method similar to.ihai in 
- si ^Example 15. ThisAWS dissolved in ethyf acetate, combined with. 0:8 M solution of hydrogen chioride/methano!, and 
, \ujc ufiign*rate dtmdgrre^ obtain the title compound.. Yield: .50%, 

* • Amorphous. 

£ t ?fH KM8 (OiC©*1"i33 l |OT*-.s)/1 3B (3H t :s); 1 :6V(3H, s),T.B1/ pH,\s),2-20'(!H d,.J = 17:0 fir); 2:32-2.45 (1H m), 
. -:^Ji2.«4m,4 t J.4^ <3H,sK.6;74.(lH;.s) t 7.J5r7^B t (.1H 1 m), 7.41 |1H, t, J= 71 

-Hz); 7.59-7.76 (2H, m). * \ 

EXAMPLE 17. • * . ' 

- ^t3;4ifl>9^1etrahydio^tnethoKy^ 

: ^MM2*h :Cortci:SutrurJc:actd'(0^ 
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mL) and acetic acid (1 mL) with cooling in ice and then a solution of 2 I 3-dihydro-7-methoxy-2,2-dimethyl-5-(2-methyl- 
■ • ; • v- v'.l -propenyt)benzofur3n~f697 mg/3.00 mmorpn toluene (0.5 mL) was added to the mixture. The mixture was stirred ai 
, * v , .-. * •; £9 *C for 1 hou r. Thenreaction mixture, was pou red into ice water and washed wim.dnsopropyl .ether, and the. aqueous 
i'.. layer was neutralized with cone, aqueous ammonia and extracted twice with ethyl acetate. The combined organic layer 
. i :>:. 1-5 vras warned w^watet-ajid ^jrine, dried over sodium sutfate, filtered,, and concentrated under reduced pressure. The 
residue was subjected .to a column chromatography on a basic silica geJ (hexane/ethyi acetate; 5: 1 ) and crystallized 
; . -from dfisopropyJ ethef>hexane to obtain the.iitle CDmpound (301 mg,.yield; 30%). 
. Melting point:. 1,13^1 14 °C ■ - ... ' - 

V . -VV;' JH NMft (CDd 3 )^ 1 -26 <6H, fl)r t .32 (6H; b);^21 (2H; s),2.71 3.93 (3H;s), 5.S3 <1Hy s), 7.34 (tH lS ddd, J ^ 

s; 1 .^ ^'7;4l9vJ)!B H2V7.75 

: .: -.EXAMPLE 18 

' v.*.* *7S;4&9»Tetfa*ydro^met^^ 

..15 

. i «*;V; r, >4u^>J . /Ttmlille compound was obtained using 2-cyanapyridvte by ihe metnodsimilaT to thai in Example 1.7. Yield: 

: . 27%. ^ ■ • 

- . . y : v , r >' . * ? ' Melting point :'1 45-1 '47 °C (disopropyt ether-hexane) 

.>> v -v u V*HJ¥Mfl (CDCI 3 ) $ 128 (6Hj *); V32 <6H/e);2^5-£H, a), 2.73-(2H;sy:^t W *K 6.60 (W; s), 7.33 (1H, ddd, J = 
: '^vi'-*'. ^ ^7^,4.9l f -4.4:Hi),:7^-7^3 m>, 7J9.(.tH* ttf, J=.r7-6,.1 Jttz};BA(1H;dd4J~ 4.9, 1.8, 3.0 Hz). 

-"C ' ••-'EXAMPLE 19 . • . . — ; 

. ... v 25 ■"*■•■ • .. . ■ • ' % ' . . . ,. - 

- \ v > .:• * "7.\\a1!B»}- Vlhafl^^ .1 ?. -Yield :. 

[ : 44%. \" s -t.V - 

. Melting point: 131-132 °C (hexane) .'■ ' 
1 H NMR (CDCI 3 ) 8 1 .24 (6H, s), 1 .33 (6H, s), 2.22 (2H, sj, 2.68 (2H, s), 3.92 (3H, s), 6.61 (1H, s), 7.08 (2H, t, J = 8.8 
30 Hz), 7.39 (2H, dd, J = 8.8, 5.4 Hz). 

• V. 
*'*EXAMRLE 20* 4 * - - 

r ;V*.tf i XeW&nophen^H3^ ^tatra*iethythjro[2;arh^ 

. ■ . 35 , - 

~V V J o-;"l .'*i^(R29J s.The tirteri^ourfdwas'ot^^ 
.-..Yield: 51%. 
• Melting point: 1 08-1 09 °C .(hexane) 

V ; V.W EXAMPLE 21 

'"; *V\ ** ;* YFOTOl^iThe title compound was obtained using 4*cymwbenzerie«ijtfDnfinikteijylte method eimto to thai.in Example 
' , 17. Yield: 55%. 
;. h ^ . ^ >tMettirig»pDirit: $ 53-168 'C ^decomposition) (ethyt acetate*hexane). 

■ : i \ - . ■ ^ . :: ^MNMB 4DWSO^) fr1i15 (6H/S) f -1^2 (5H, ^s). 2-22 ^2H. s)^2^5 0i;.4£3£2 PH,^), afl3 (1H, s), 7:54 (2H t d. J = 
• vi .'r.-. ; .'W.v &4-hz),7i6,(2H 1 .d 1 J = B.4te). ' 

' . * .'.EXAMPLE 22 , ■ . % j 

,..^£lhojcy-3AB*9--iet^yo^o^^A8-le^ ,* 

•55 ? ' ^ •■ " , ~v. ■• . ; • • 

, - \ . ^^0731] r.^I^ 

•'"■..*; -Vx^^ v • 

v ^ Gummy. » ^ 
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... .. r *. 1 «NMST(C^ 

. . . •.- Hz), 6.60 <1H, s) r 7.38. (5H, s). 

- - . * : /EXAMPLE 23 ' 

^ : . v :; >; c'-^w " • . 

."■5 - , / ? ' ' * 1 ." • 

4 " >' >f0732] The title-compound was* obtained using* 7>ethoxy^2,3-dihya^ 

'» J - Melting point 140-142 X (hexane).- ■■. fc . V\ ■ -j. 

• v ; ' v.-'^HNW.(CDCy 6-1^tW/^132fBH.B»,;t.48 : pM, fej ^V&itt f&;M%*JG (2H, tfasM (3H,*)r4.1ft(2H, 
-\ -*.XfcJ»7.0HzKfi59(1H;s);6.^ - 

. .7 "'EXAMPLE 24 . ' * -i 

.•V^^tv^vAy- • (te mq and acetic acid^a^ ofi*3*«fydro-7-metho^ 

a ^ Y - at 80 *C tor 1 nour! 3=he reaction mature* was rtoleri win ice, combined wm>*afl«queous\sotutiDn containing sodium * 
V ^* : * ^ acetate g,31.<S mrnctyand theojieutBtized withxonc: aqueous Bmnro&andejdzac&ed twice with etnyt acetate. •* 
•>> : ^{.^ V r'v.i *- Jherombined orgarasr layer was wasted witt watfirand BXtf3CBKi>wW#M hydnjchterio acid 3 times- vThe combined 

-v- ^*-:7iftaqugwift^ 4 
SJ . : ' : - * ■ • - «• J organic layer war wearied with, water andi)ri!» r .drieti<»^^ fittered.'and concentrated under, reduced 

iu^fr»"< - acetate ifcif- 
"; ' \ y fj^ . v 

' Melting point: 137-138 °C. 

1 H NMR (CDCI 3 ) 5 1.26 (6H, s), 1.30 (6H, s), 2.16 <2H, s), 2.70 (2H, s), 3.92 (3H, s), 3.93 (3H, s), 6.63 (1H, s), 7.48 
30 (1H, t, J = 7,8 Hz), 7.62 OH dt, J = 7.8, 1.5 Hz), 8.05-8.12 (2H, m)'. , - 

r. . .'^•■'EXAMPLE 25 

•1 ^^\^.*«^WlBl«liy^ methyl ester 

* X- ^ V ' / :|pra4J < The title *anpoun4.was,otitBif^ irtExample 

• ' ... 24. Yield: 48%. 



■ • 45 

.^anrimetby14ncyanobenzDate^ 
-\ - -.Melting point B1 -85 °.C (hexane). 
V.' ^v^-iW*^ 
• ;. 5 -: v *. 'wifv7jD;Hz). : ftfi1 (1H s), 7.48 (2H-d, J = B.3 Hz),.B;07 <2H, d, J = 8^ Hz). 

** . V.. EXAMPiE 27 ^. . - . • . • 

c hv/4^A8>."fetn3h^jn>^-n^ojcyr3^^ ^ ./* " v.- 

-55' , - . ' • : . ' ^ 
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* * * * ' 'mixture' was stirred fitt 90 °C fort hour. The reaction mixture was cooledwith ice and c om bined with water and a small 

* . . amount of methanol, and the organic layer was separated, and the aqueous layer was washed with diisopropyL ether, 

- -.neutralized with cone, aqueous ammonia, and extracted twice with ethyl acetate. The combined organic layer .was - * y 

* i . washed with water and concentratetl under reduced pressure. The residue was dissolved m ethanol (30 mL), combined 
\^ • -*wrth2Me^ueoiJS8o^ 

' " ? ✓mixture was concentrated under, reduced pressure, andtheTesidue was combined with water and extracted twice with 
. . ethyl acetate. The combined organic layer ^was washed with water and brine, dried over sodium sulfate, filtered, and 
, \r * ^rconcentratedniBder reduced pressure. The residue was subjected to a column chromatography on a basic silica gel 

- . v^/Mhexaa^etf^ acetate 

, . «? ; ,:bo%). , •■■ x .... 

S Melting point: 192-1 95 °C. - * " - .** •« : - • • , ; A. 

... t , , , j . ■ 

-T :T Ji..fi.5B (2H v .d, J -3.5 Hz), 7-21 (2H,d t -J = 65 Hz).= 

. • - . ;• v .... / v. . " .-• .-^ * .* - 

\.'"fW-; EXAMPLE 28 ' 

■i)V' ; * ? r I07371 :'AsoiutiOTi^3^aTTtmot©n , ,,',8^ 

• \' . v.-^ V^ithice. wm^ su^ ; v.. . .-. > 

* • ^5-berua*uranyt^^ g, aa^mrnoi) was. added m:£ortiD*s thereto. The^BSirttant mixture was •»•■■"..- ' 

( - /- : J.^;.'* <stnr^^^ ' 
■ a "* ' • . w « i v temperature fag .45 minutes. The resaftam mixture weB taoied aroj then cU i ibii i eLL with water to^eparate en aqueous 

v'- . y tayar, and the ongani&Jayereas extracted with water. The c^h^pct ^ i *ynre t*yerwas:neutrakzed with cone: aqueous "* * * 
^>?« ;v«nrtOTia gai te»tT ^ » v.V-> • 

• :i>..?v. ~> ammonia and extras ■ 
7 ..,-*rc . centrated under reduced pressure. The residue was subjected .to a column chromatoojaphyon^a basic sUicagei (hex- 

; . t ane/ethyl acetate,;.4: 1 followed by 1:1) and -crystallized from ethyl acetate-hexane to obtain the title compound (12.7 

: 30 g, Yield: 45%). .. 

■^vMelting. point: 131-134 °C. * >!■ 

;; rsttaHrhIMa^GDCI 3 ) 521*26 (6H, br.s), 1.33 (6H, s), 2.33 (2H, s), 2.67. (2H, s), 3.69 (2H, brs), 3.91 (3H, s), 6.59 (1H, s), * 'V. 

^.»&.77i(PH f: m), 7:OT7.19'(1H,m). . 

35 (Altematwe syntheticmethod) 

■ ii •■ *■ . " '. • ; . .- * * " > ? :'t> : - *- 

. > } ,{0738] A mtafiwvjir Vg,^ acetate (907 mg, 

1 ^V*:*:'- 

v* .' v - ^sulfuric ackj 4035 
>i>W' r?lenipeTature/for'15^houis^Ethari^ 
; .*^.^ temper^ 

- ■ - 3 

- • ?j y twice with'a 10% aqoeocs s o luli onrof .acefe;acrdr : Tte with cone, aqueous 

. -."45 . iamfTK^ta:ai?d.extracted«twicejyitfa.g h*"ce with < ««*tp*' con- 

* v - w?. «er^rated under reduced pressure. The msidue was cfyBtal&zed from diethyl ether-hexane to obtain the titte compound ^ 

- * ^73018,^^:34%). 

«'.' » • - - ■ 

: rv^PJ73^ ^p,4;B,^Tetra1vyilro^triettt (351 mg, 1.00 



- ; T treied imder t reducedpressurEJ fxpm sthajioi^iusoprppy 

;;*poiihd : (401*mg t Yield: -^%).. " : > "...^ ; 

..^Melungpoint:-r76-1B0.?.C. : . • ' \ * - 1 
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. 7.09 (1H, s), 7.30-7.-48 (1H, m)." 

_. :;example30 . . 

fl [074a] ;A solution r of 0^,43, »tet r ah y dr p-6^etfreKy-3,a,8,B^e ^ '^Ebenzenarnine 
v<35t nig; .1 OOrnmol) and triethyiamine (0:1 7mL,1 .2 mmol) in-tBtrahydrDfuran (3 wL) was treated dropwise with acetyl 
». ± >y -r. *MoAte (7fr$iL,'t :1 -mmDl) with cooting-fn ice, and'slirred at the same temperature tori 0 minutes-: The reaction mixture 
. \ \ . > j «te;Vwas combined with water and.a saturated iB^uecus solution of sodjunrtiydrogen casbonate and extracted twice with 
. : v - w^ethylacetate. The combined organic layefj^as washed with water andrbrine, dried over sodiurn^surfate; filtered, and 

. \ft »vcompoBnd <305Tng, Yield: 7B%). 
.* s ;^;Mettng,p6^ C4fr247^C. *\ - 

- . ■ . • ^ : *5-Uv/H-f^ s)/ 

* _ - f » • * . 

>* V ' He , & *i EXAMPLE 3 1 /. - - • ". * • 

" . . :j : . :. .» • Yield: B6%:* ^ * - - . .■ . •' '\ - • V /- • O -V-V ' 

.Jlelti^ *■ .* * • . 

.* : *H NMR^DMSQ^>S^.t^(6H^ &2I '(0H, 4), 22**2*1 -f2^ I ^J2-X8H;^;-e.«^^<)?^.T7-T.a5 (1** • ■: 

31 " \ -m), 7.4$'(W, t;J *7j;:H^;7:63*7.W : (2H t my t f 1 «3rHTH; or*}/ .; - ? ■■ • V- 1 ' * ■* "." :' *• **• . V \ 

. " r .:V^.:>:.;.;examrle.32 

30 N^-ta^.a^-Tetrahydro-S-methoxy-S.a^^-tetramethylfuroIS^hlisoquinolin-l-^ 

v 1 * 40742).'' The title compound was obtained from a^a^.S.^tetrahydro-e-methoxy-a.a.S.S-tetramethyifuro^.S-hlisoqui- . 

; Virfofofc.1 -yl)benzenamine and methanesulfonyl chloride by the method similar to that in Example 30. Yield: 58%. 
^Melting. point: 245-247 °C (ethanol)*. ' . 
'Tl* 35 1 HAWB(CDCI 3 )51.27(6K 1 ' ~* 

{W, J = 6.3, 1,9 Hz)r7..t9-7:23 (1H. m), 7.26-7.40 (2H, m). - 

v,; 4£XfcMPL£.33 

* v;.^no*fn-1^)berizBnam^ 

'^MeKng point -117-123 ?C- (ethyl ^acetme^Bisopropyt ether). ' 

Hz), 756 (2H,.d t Ji= fl.6 Hz)', B^O-B.60 (W, br). 

' ". -EXAMPLE 34 

, -v . .f s? f ; ;/^4-(3 # 4^>Te1rah^rD^^^ 

. ,.;> .^107441 ^ ^ 

- t * noiin-^yObenxenamfneandat^J c^ 

■ ii ^ . '*'v;Meltbig'print:1J9-l2^ 

• r.. , .^42H,:ri,;^;a3:Hz),^^^ Hz). " 
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: EXAMPLE 35 

, >3-(3AS.^Tetrahydro^^ ester 



25 '\tf0745J; :TJie title -campflumtwas oteined using phenyl chioroformate by the method Similar to that, in Example 30. 
Yield: BB%. . » - • 
Melting point: 155-164 °C (ethyl acetate-hexane). " 

'HNMR(Cf>>3)M.M(6H#*6^^ (tH, 
:m), 7.1 3-7.57 <9H t m): ^ 

10 . ... 

r : - ; EXAMPLE 36 - - . • 11 

- '-•93%. . ■>-. ■ ... - v.-'- , ■ •,.--*. ^ ■ 

* ''^EXAMPLE 37 ' v • . - ■* 

r y ■ . " . . ' . . r. 

• Ti ^ (0747$ ftfe ti^;bompottnd *a£ obfeinedMBin^ chtoroaeetyl'thlarida .fcy method *im*tar$o tb'at in Example 3tf ' 

* ,AYie«: 86%: - V- ,.v ■ -.o - > • •- .... ■) ..• v . ■ ... • • - ,/ v 

Melting poirvt:.205-207 >C (ethyl acetate-diethyl ether). ' " " ,* - 
*<#V. 1 H NMR (CpCf3>^v1.i4 (6H,^ f s); ,1^2.<6H, s);^2B 42H~s)->2:68i(2H r >s);3,92 :<3H,,s);4Vta (2H-*s)a6:61 (1H t s), 
7.12-7.19 (1H f m);7.37 (1H, t, J = 7.9 Hz), 7.46 (1H, t, J = 1.7 Hz), 7.73-7.80 (1H, m), 8.37 (1H, brs). 

• t 30 

v* ...EXAMPLE 38 

• "'xWWkJS "v , 

r * 2-(jtethytt&io)-N-[3-(3X^ 

. ■ * : - ■ ' 

35 [074*J~ -Asuspfcnsion of 2Hi0tfft>nN^3-(3A&,9-tetrai^ 

phertylficMimWe (2^0 g, 5.tSoimd?) inN,N;riiiTi^Jfomiamto.(15»nL) was treated, drop wise with* a 15% aqueous 
solution oi-methj^ercaptan sodium salt (a t v s, BcS mmoi) tfowfy, afld stirted at SO^fbr 40rmmutes.'The-Teactitfn 
:, si * riraxtiinB was eorc&nert twice with ethyl acetate. Thc o a wbired organic layer was washed 

-.;w. s itwicawflhwatetfen^^ 
-^4&»>r*ethef to^^ 

\ ^:Meffing£oim: :139r141 °C. 

"■■ : > : >*ntmB!(^ (3Hfs)Vft61 
♦Hz);b:bi OHir.s). 1 

• 45 "■>;. .•-?. •- ' ... '' r . . .* * 
... ' EXAAff*LE 39^ ;; ' 

•■* - .acetamide ^ 

ns. f0749] Asuspensiontf2-^melh^ 
' vV> ; : ^l)^rt«7T^aretamide^1^7 p^3.12rnmof) inm«hflfnb1^>5^nL) was tTBeted drt)pw^iw^«a soliition of sodium rneta- 
V : r- perioxlfltfr g, 7.81 Tnrnol) in waiar(10 mL) stow^, and stin^d.at'Toomtemperahire. for ISTnTnutes/The^reaction 
■:>^-*!j rnixtare mm& xorntdned •witfowater^and "satuffftwl aqaeotrs soljjton^:si3tf um^hydmgen ;cart>onate.; and.extracted 

f J»4wra*fth's^t^.acetater.The cw 1 

• r- if^fBssure/Bre .fesiduerwas«tib}ected;t03 xotumnxhron^graphy^on' a basic sificaigeL (hexane/ethyl^acetate; 1 : 1 
' . ^ V .% ^oltew^tn/^hVl.TacetateAn^ .10:1.) andxiystaflized ftom:eJhyrai»tatB^iethy< elhei^j obiam:the imei»mpound 
? '* A" tl .02 •g, Yield: 72%). 
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' Melting point: 198-201 °C. * 
> :; J H NMR (CDCy 61.23<6H,brB) t .1.32 (SH, sf t .2.2B.<2H, s), 2.6B (2H, SV2.76 (3H, s)/3.38<1 H, d, J = 14.6 Hz), 3.87 
, >*:(1Hrfl l .J~.14s6 Hz), 3.92 (3H,.s), 5.60.(1W t s)/7..12^H^J = 7.8, 13.HZ); 7.33 (JH, t t J = 7£ Hz), 7.4B-753*(1Hr 
" ?: -m1/7.66-7:75 r (1Hrm)/9^1 (IHbrs). 

, :5 . ; . T •• ■ ' - \ . , • * " • \ ' ' > * 

* v EXAMPLE 40 * 

. ; 

■ . ^K^thytsuffOTn^^ 

acetamide .**.**-•- ■ ~ s 

to . < • • - .v 

* * ■ rj ; s ; {0750] v A suspension of 2^(ni0thyt^ 

>A .^t^pnenyflaeatamide (B77.ro£.2-0Q:mmol) m methane* <15mL) was treated dropwtsewitn e.soiution.ofsodium me- 
-y v < v'tapBrodate;(1 l »:g;6^ teflux.far-24 hours./Fhe reaction -mature was 

r -v* . Jtohrtw&Lw&i wate^l^^eatonated ao^eous^sotuti on trf. sodium hydrogen carbonale, and extracted twice wiitrchto- 
»; *t3tom : The oimbmed organic layer was washed wfchwater and brine, dried«versodium sutfate; fittered and concen- 
,i'k- mated- under, reduced pressure. The residue was subjected to. a column chromatography on. a basic silica gei.(hexane/ 
■•■ ethyi aeet^.^ 

*;v*<^j6totai^ ■ 

^;:\ r ?M^tt^pdint:035^14O^C. - v 

*\ .' . flH:s), 7.1 0 ( W, ri> J'=, 7 7 .Hzte73S<<1 H,*t, J:* 7,7 Viz); (TH, 7/THz),.7:Bfi (1 H , s)n 0.54 {1 H; br s). 
'^;-UV>v>EXAMPLE41 V:- : - W - "--v; ,. ?i - ^ -; ....... ....... 

v* • -v K-,vi -v. . iV-*. 1 / ; • > ■ ■ > ; 

[0751] TrtejjitteEompouruiwas^o^ 

30. Yield: 99%. 

MeJfing point: 1 95-1 97 °C (ethyl acetate-diethyl ether). 
■ 30 , ; *HaMR (CDCI 3 ) 5 1 .25 (6H. br s), 1 .32 (6H, s), 2.16 (3H, s), 2.29 (2H, s), 2.61 (2H, t, J = 7.0 Hz), 2.68 (2H, br s), 2.86 
;/'{2H, t, J =7.0 Hz), 3.92 (3H, s), 6.60 (1H, s), 7.07 (1H, d, J = 7.4 Hz), 7:25-7.37 (1H, m) t 7.42 (1H, s), 7.72 (1H, d, J = 
7.6 Hz), 7.97 (1H, br s). . 

EXAMPLE 42 ; ^ ' 

35 .-^/tttV „ . rr 

propanamide V: " . * . .> 

- 11+^m);>3:9243H;^ 

45 : . ■ • -* ' . . : . . ' . ' " 

..EXAMPLE 43 

ft. 1» '3H4^^»Telrah»(^^ ^ sulfonamide 

„ «>.-pjT53] ";A. solution 4^0;433rlatrat^dn>*^wihojty^^^ 

^- (tJ>5 g^3;oammo<)^in-pin1dme'<7:i^^ (0.50 mt, 6.5 mrnol) with 

» /a»oimg *m ics r and stjiTBCl.mine.sarn^ 

.. • •> rn«ture.was coiniyinedwilh w^er and a saturated aqueous soiution of sodium hydrogen carbonate and extracted twice 
» -i. /^iwim ethyl faxetate^T^ 

;t 65 - m til and ronceotrated under re^cedprBSSUFe^Ih&msiriue was suspend^ in toluane voonioeTttraied under, reduoed pres- 

> ipj. ^- ■ z£ure„arid than iecr|^iUzed Jnmi ^tharu^ .the title compound (500 mg, Yietd: 39%) 

\* :.. .".Methngpoint:235r237 °C. 

-JWP- • 1H NMR (CDCI 3 ) 5 1 .25 (6H t s) : t 1 .33 (6H, s), 2.24 (2H/S), 2«69-(2H, s), 3.00 (3H, s), 3.92 (3H,.s) t 6.61 (1 H, sj, 7.21 
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(2H, d, J = 8.8 Hz), 7.38 (2H, d, J = 8.8 Hz). 

..EXAMPLE 44 ... 

5 N-(Methylsulfonyl)-N-[4-(3A8,9-tetrahydro-6-me^^ 
metnanesulfonamide 

.... .[0754] A suspension of N-^aAS.^etrahydro-e-methoxy^ 

. * ,i metha/iasulfonamide (564 mg, 1 J32 mmol) and triethylamine (0.55 mL, 3.9 mmol) in tetrahydrofuran (6 mL) was treated 
- • w*-^DR)pwise*rith metrtanesuJfonyi chloride (0-20 mL, 2:8 mtnol), and stirred at 70 .°C for 30 minutes. The reaction mixture 

' • ; <was ccmbinaifcwith/water and a salurstod aqueous solution of sc^oaimi hydrogen^carbonate/and /extracted twice with 
«-. ->v . ethyl acetate. The cprnbinec} organic layer. was washed twic8 ; with water, and concentrated under reduced pressure. 
: .r - The residue war subjected ta^coturon chromatography on a basic saica gel (rtexane/ethyl acetate, 3:1 foilowed by 

.1 :1 ) andreciystatiaed from ethyl acetate-ethyl ether to obtain the title aorrtpound (454 mg, Yteld:.68%). 
' 15 * -.Melting point.223-225 0 C. . 

V ,: 1 H NMR (COQ3) J>%2B (SH, S) t ^.30 (9H r ftfc2.f4 (2Hr*).-X?OPH;6^.4f (6H^*aj9a^3H/*) ( 6.62^(1 H, »),-7.39, 

.... (2M»,<t J«.a.6 H2) r 7.50 (2H ( >d, J =.8.6 Hz). • 

/-•EXAMPLE 45, .■ : . 

20 . ..* , , - *■ . . . 

* v^N-(Methylsutfony1)-N^(^^^^ phenyl] 

, methanes utfonamide - - 

#.(0755] > "Theuae ccmipatmdwjguvi&lftfrte^^^ 

Wrf.m)lin-1-yt)be^narwe by.tn^ . : - , 

Melting point: 192-195 ?C (acetone-hexane). 
*' '#^HNMR(CD(^)&1^ 6.61 (1H ( 

. y\» B) ( 7i29 (tH, t v J »<7 Hz), Z&^d^ J.* -T^/tUtta), 753.(.1H,*t 1 J« 7J5 Hz), 7.61.(1H, dt, J = 7.5, 1.7 Hz). 

-30 .^exa^leV4 

• v^psfl .^NlcoanoytjfcMcte Jiyrtmcfataride .tn^ mo io?) wa^ .adried- to. a solution, o? 4^3,43,9- ieU ahydio r 
- .: . :-b33nate/a^ 

, /■ :^cenfratetf under reduced pressinei The xenfce war«ubjectod- to* ce^urmchrarnato^aphy onia basic eiftca- gel ;(rte*x 
^..'ane/etrryl^acBtite,^ athyj *acPtHtfihfrexartg to .obtain me. title compound (181 

. . >u.rjng;Tie!d:*20%). 
. ;. *:^Mel!*nrgpoint: 130-137 ?C. 

. • :y\^m^l^D^ (1H,rn) r 
\ '.'7.42 <2H v :d, J^:B^MZ>; T 7^0 (Zri,* J *S.ethte),.a2t (t*LbFjKa-25(1H,.oXJ iiiD^0 Hz), fl:79 (IH/dd.-J = 4.8, 

^ ' - » . « * . \ '* v * ;<"*/V-i * -v-. *• .' - . a 

... '-EXAMPLE 47 

. [0757] Trjetitte cony o^rrf was obta^ 
v %rr»li^yi)feeji?»»am^ar^^ Yield: 

*v^./^ttinspoirm?33^^ . 

* >V^7^73W;W ; c77^}^ te>;v7^X93'(lHLrrri>i:a.76 .^H, ri/J = 6.1 

• '.^HzWa.98.(1H,,br.s). ' 
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EXAMPLE 48 

. *■...„, - . ; N;t3;A4;8.9-Tetrah^ -yi)phenyl]-2-pyridinecarboKamide 

5 [0758] The title compound was obtained from a-Ca^.S^-tetrahydro-e-methoxy-S.a.S.S-tetramethylfuro^.a-hlisoqui- 
nolin-1 -yl)benzenamine and picolinoyl chloride hydrochloride by the method similar to that in Example 46. Yield: 86%. 
Melting point: 179-183 °C (ethyl acetate-hexane). 
. -1HMMR (CDCI 3 ) 5 1.26 (6H, br s), 1.32 (6H, s), 2.32 (2H ( s), 2.70 (2H, s), 3.92 (3H t s), 6.61 (1H, s), 7.15 (1H, d, J = 

* * ~'\ <■ ;7.8 Hz), 7.41 (1H, t, J -0:1 HZ), 7.44 (iH, m), 7.7.1.(1 H, t J = 1.BH2); 7. 86-7.96' (1H, m), 7:97-8.04 (1H, m), 8.26-8.32 
'■'•' ,f V-« OH m) T 81SO (1ff,<dt, J i 4.7^0.7 Ht) t Tfl0.12 (1H; br s). * : v* * v * ' *' "V ^ ^ 

■. - - * '■ ' >~: . : j ~ .' ,? , : * • • " - . -a. \t • '.. 

OEXAMPLE49 ' ; ' v ' s - . . o . .1 - ; /.':. ...3. ■- 

•^.-t'; - ■ * : " •: . " " - " : ' r " • ■ ' '* 5 ' "■ ' • 

*i>v ■ V^'^4<M;83rTeti^di^ V 

" v %*." V '.f. ' {0759]' ; Tbe titte camfmunrf was tftauned using iswtfcbtinoyl entente fe y drou h tof fdg by the rrwthod simitar to that in ? 
■V."- ••**' :vExarnpt&46:^e«:90%: - - ** *- • - ? " * • -* -, ' 

- V , . y :: .VMeto - ■■■« . ^ 

' ;^XAMPL&50 • * ' " "* ' - *' v ^ 7 ' • * • *- 

••■> <>v V' * *>**^(3.4fr>T^^ - ' 

V*vV : ' ! ^fW80] ^solution of s©YfejraDwt»nato(4884^ 
i> V%" -"' ^^i 1 ** 1 ?*^ t^^^^OO^nmbl)^.Wa^ydro 

'.i :yf^ fucart44 mL):.Wa:0!in^ cfabtida tiydi ucfiiuiide" (3STT?g, 220tnndt) «as adctedrta the mixture vritrrrooiing inice, and * ? - 
: ^ttieiTHXtureTroi stin^ aLTOom temperature fox 20 mtnules/Forthermore a solution of sodium carbonate (466 mg, 4.40 
> 30 mrnoi) jn vwaler (27nL)^ and-nidbtinoyt chteiteiiydhKhlof ide (^tt^^O n^^.wcare added ^ the mixture and the 
.1 fixture was.stirred al room temperature foe ,15 minutes. TtieTeaction mixturawas combined.vwlh water and extracted 
- rr> > * v ladce with, ethyl" acetate-^e combined organic layet.was washed Awith water, and ferine, dried over sodium 'sulfate, 
; - ..-v..'. r v ir fitefed, agdxoncg n l Ta tedjjnder ra±<r^ Jte-tegdue wsxrystalfeed fii a u A^iyi acetaterliexane to obtain 

\ . - 

< f *\' ^/v -glycine metfiyh ester- ' ' . . ; v \* . - ^ ' * •': > ' 

; *v^{0T6t^ r Sodium hydride (68% suspension fn oil) (052 §, 6. 1 mmo#).was added to a solution of N^^^.S.g-tetrahydro- 

n '^^thoxy-a.a.S^tetrarrathytf^ (1.37 g, 3:01 mmol) in N,N- . 

•J* ; ' % ' mrncrtes. - Jhe, reacton' mbcture' was poured irrto-a satuerBtmi aqueous sofotion^of ammoniutn chtohde, .ertd .extracted ■ 
vtw«,w^ 

: - -f<<ter^;^myfconcgttfrgteri iffder tatfueeifpassuBBt f*gjrf»ftw scfajected lp^a eDJumncteDcn atDfflaph yvOTi abasic • 
V- r >*«ca ^<ha^rt^etF^;amBto5;1i4i1 fbfl&»ad t^^tD^tairvthe m«^oW.(1 :T2 gr, Yield: 71%). 

•Amorphous. , 

/ ' '^4< VMRj{COq^* Tt2*ieH 4 At (SH; «B;0»{2HM); 2*T jIW, br : 6);.i.79^3H,:s?;332'(3rH, s)>-.66 (2H, 

v * . ..?(1H l d < J>- J 2jD.«2); - "! : 
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EXAMPLE 52 ... 

. N-Methyl-N-[3-(3A8,9-tetrahyd^ t < - 

3-pyridinecarboxamide 

[0762] The title compound was obtained using iodomethane by the method similar to that in Example 51 . Yield: 69%. 
Melting point: 151 t1 53 °C (ethyl acetate-hexane). 
- 1 H NMR (CDCI 3 ) 8 1.23 (6H, brs), 1.36 (6H, s), 2.08 (2H, br s), 2.67 (2H, br s), 3.54 (3H, s), 3.92 (3H ( s), 6.61 (1H, 
i A s),.6.99-7.07 (1H, m), 7.1 3-7.37 (4H, m), 7.76 (1 H, dt, J = 7.9, 1 .8 Hz), 8.47 (1 H, dd, J = 4.9, 1 .8 Hz), 8.50-8.54 (1 H, m). 

.» .-./EXAMPLE 53 \ ' . V . \. ' ' ;t . ^ . : 

'•*''•/ V* tjerttamide ' r **?\f» . - ' , * * 4 ■; » ... 

' 15 " - - "■ * : ■ '. ; * \ * . • . ■ 

"Vv "* {OT83]r Thtj title cdrnpound was otftril^ from N4&:(3S4ft &4Btah^ro^mstoo^ 

* , i .v .quinolinTl -yl)phenylJbenzamide and 3*ft)oToma!hYfc^ne-^ Yield; 95%. - 

* " . - v ^Melting point: 98-104 °C (ethyl acfitme-hexane). > 

. ^ri NWIRjCDCIa) 5.1^2 {GH,te*);13toiW;j*X2J&^ s), 
4 .;^2o ^ :/6 ;g 1 ( i H| dtv*.&4; Z5ta^^^ (tH/dd, J 

\ ?• -\j ...4.7, 1.9 Hz) t 8.59(1+1, d,J-=P 1.8 Hz)."- /. , r . - . : <' ;.. • , 

.-EXAMPLE 54 . . .* -. ^ - . 

• -VV^r^>^ ; ' t".-''* ' V . .V . • ' - r "l/V'-r- 4 > 

3 * - 1 ■ ; >r {0764] 5 M aqueoussolutwn pfsodium Jiyditrate < tiSTO^^mrnol) wss^tlded tefcsolution^^a-pyi^ytae^^^ 
V, v ^!S^3 : PA3^tetrahydro^ 1>a2 
*"* ^Pa V^Tnrnof^in methanol mL^ and the rretora wasjiealedrurato^ttflux for a hoursr.Trie.reaGt^ntixtOT 
« ♦ * * ? v*rith. water, and extracted twice with ethyl ai^ate.cl^ej»n*ined organic layer was washed with water: and brine ,. dried 
Vi.v . - v 5 over tc^utivsuttata, ;tatecpd, ahtf^re^ntrated.under reduced pressure .ta- ootai n cafree ba^a the. title compound. 
. . . , .;:13HB:«asrdis»Qted in .methanol ?&:p^/ : GonptoB(L«miSh JD<a U-sokitkmofAytkDgen.i^^ mLj, and 

v .^V:^^ ; v : , ■; - . r . \ \. .^y ..... . . .; V " 

>:^.;^ 

' -"'• i4 ° • - .:s-v.-. ■ : - ;• ■. ... > . ....... ..... - — , «.■• 

?.->-i.-"Vv :^N^Mettv^^ 

^^methyrester- ■• .' :'. , .... . • 

S Us {»765] .:vThe^itle compound wasfsynthesized from ^^-(a^.B^tetrahydro^-methoxy-a^.S.Srtetramethytf 

. . " ^ . : " ■ ' - 

f. v >* t: ^ r%>P^P^J .v^H^fig^thyffo^^ acteted to a ^suspensiorrof ; 3-chtoro->1 >pn> 

^ ^ ' ^?panesuttwiantiiio <7B8 mg.^S.OQ mrnoO in toluene (1.0 mL), and the mixture was stirred at 60 °C for 30 minutes. The 
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reaction mixture was concentrated under reduced pressure to obtain the mixture (1 . 1 5 g) containing 3-chloro-N-[(dimeth- 
ylamino)methylene]-1-propanesulfonamide. 
4, : >.. . ,.,10767)*. Sodium hydride (66% suspension in oil) (77 mg, 2.1 mmol) was addedtoasoluiion^r.N-taxfS^.S.Q-tetrahydro- 
e-methoxy-S.S.S.B-tetramethylfuro^.S-hlisoquinolin-l'yQphenyllmethanesulfonamide (757 mg, 1.77 mmol) and sodi- 
5 .uni iodide (69 mg, 0.46 mmol) in N,N-dimethylformamide (4 mL) and the mixture was stirred at room temperature for 
'15 minutes. A solution of the mixture (528 mg) containing 3-chloro-N-((dimethylamino)methylene]-1-propansulfona- 
• mide in N.N-dimethylformamide (0.5 mL) was added to the reaction mixture, and the reaction mixture was stirred at 
v60 °C for 19 hours. The reaction mixture was combined with water, and extracted with ethyl acetate 3 times. The 
■ *. "combined organic layer was washed with water and brine, dried over sodium sulfate, filtered, and concentrated under 
-v.v fO^ ysTeducexi pressure. The residue. was subjected to axolumn chromatography on a silica gel (ethyl acetate followed by 
' -jtt : ethyl acetate/metharbl 10:1) totitotain>the titie gor ^ grrf^87tiCTg, rtcld:,a2%): 

*- . f> •^rnorphous. - V '•'•■IHr 

J ^2H r m)/3.03 (3H, s), 3.13 (3H, s), 3.B2 (3-U. J^6.9HiV^-«^H,rS); 6.61 (Iff , 6), 7^7-7.52 (4H, m), 8.00 <1H, s). 

' 15 

f ; ;example*57 •■ >'l\ . \\. m ; . • \., : - ' >• ., . > 

■*'■. ... •••* 1 . ■% • t \ » . • % ■■ v 

• * ' ■ *» ' Jjrc.propaiiesulfonamidehytfrDchloride , ■ .» . *V . * 

'• .; ' • " A * . . .<~ 4 . * *.. 

-017681 N^K^eltiyiamjno)mEtfit^ 
• V'{2>h jiso<fr ino4irv1v^ 1 .03'tTtmol)^was dissolved in 2 M hydrochloric acid 

%• '** x.y ; ;\fgraLfc and heatedOTder retime for 30 mmutes/Tog re acfontng dune wa» ncotratized withsodiurhiiydrogen carbonate, 
i •: ' ' "w»"**H0fctied' i iiW*^^ ; 
V%*' * *^-Hfrrine*dr^ 

•: .* -4 ^j^coiopo«nd..Tliw /nBtiranotflfc jnLfc w^.Cfflffx^Wtert iirtdcr the title com- 

:. ;/< , u ^ound (582 fng.n^d: 96%). ■ - 

. «■«: - ¥ Amorphous. . " - /" ;r .> • • f# ' : ■ ■ 

' r " 'V«; w NMfl^DMSO-dg) 5 1-20 s), T23^3H t .ri), :1^^s);/1^.(SH^,1^.l£fl9-(2H^)^TS (1*4,.* J ^16.6 

: : v .£.4.» iL««2};'23i.$ttn4 J^:i6.6i^);2:95tf^^*nt^^ Hz);s:94 (3M, s),- 



1 

*' .... '.-"a.- ^ ■ : ^ 

, ,fT . itr.fO- ? ^{5 TTU^and'ttierTO^^ al asoi^aEfnpe#ateraJor S^inh^ O^mmoi) was " 

- ^••- : v»vM?addei*toi»w^ 

=*•; i ^*iO:45tTmral):ano>^!oii!ua^ ai'BO 

. •- J OdtitotB. Ths.combinfidLorganic^yBr was .washed wim.water^nd^nne^ -dried -ov£r ,soriium,saltate, litteced, and corv' 
. * ; cdnltated under reduced pressuiB.vThe residue was subjected to a column chromatography on a basic silica gel (ethyl 
\ "acetate), and crystallized from ethytacetate-diethyl ether to ootain.the titte compound (489;mg, Yield: 64%). 

i <*< V*; Mftjtemug point: 91 •c: " . ». 

... ? / V-flHNMfl {OX^'IX«^ s), 

••'•'^ ■ - u:. •• . 

. .s -^EXAMPLE 59 

- '" '^i* ..•■';/^m-.^..' ' « , •. . ■ •• ' " 1 • 

" ' * i rU 24PK3w»,8 t ^Tetiahyiln>8-m^ 

r- ^ V VV^ac* J;*""*" •\£.;'V . " - ' ' . . ■ :< ' > " s ' * .... * 

, y J! of 
« r />*\yW. ^^^T^AB;8HBtraf!ydie^ (526 mg, 1\50 mmol) in 

/ * . i1V ' • 'l^r^rcCBtohydrofuran^S mity and stirred at room temperature Tori 5 minutes/The reaction mixture was- combined with di- 
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isopropyl ether, and crystals were recovered by filtration and recrystallized from ethanol- ethyl acetate to obtain the 
title compound(630 mg, Yield: 84%). 

Melting point: 194-197 °C. • • . v 

1H NMR (DMSO-d 6 ) 8 1.15 (6H, s), 1.24 (6H, s), 2.35 (2H, br s), 2.66 (2H, brs), 3.82 (3H ( s), 6.82 (1H, s), 7.08 (1H, : 
5 d, J = 7.6 Hz), 7.37 (1H, t, J = 7.7 Hz), 7.50-7.65 (3H, m), 7.67 (1H, d, J = 7.8 Hz), 7.81 (1H, s), 7.83-7.90 (1H, m), - i 

* ' 10.46 (1H, brs). ' ' 

l^.-QCAMPLEfiO 

* * .. V.«^''^3^(3A83-Te^ 

^ . v -tf077»l A ^mixture VO^ 

• ju.4*-fc- • * , r *PW «>g; 1*0 mmol>*ndptit!tafie.anri^ 1.40rmoJ) m xyteoe .(a ml) was heated under reflux for 10 . » ' -.. > :, 

.'■ *>^.«:mimjtes. The reaction mixtu*&.was dissolved in etftyt acetate, washed wtth wafer,, a saturated aqueous solution of r y I" % ' 

' v * r • A-*** f k iscdtum hydregeararbdnataftra* brine, dried aver sodium sulfate, filtered,- and concentrated under reduced pressure. 

* > - *\ V .^,Ttie<esiduffwa&subjected to a : cblumn chrbmatogrBpnyfOrt a silica.gel (rmxane/etbyl acetate 2:1 f oiiowedsy 1 2), and 
1 % \<s. ; <\«: vJ-inystalfeetf from ethyl acetate-r^xane-tofoolain ttetiUe convourd»^39Lfno^ *iett: 65%). 
- ' :/ * • .': ^Melting poinl**fi2-1S3 °C. . < . • v ■ l - .' f j';.*^ * 

.:.^"s 1 hi^^ • *■ 

^ ' V\Jk" > ^./jO)/7:7a-7.84(2H,m), 7.BS-7.9a(2H v m). •*..'*', - - ... 

- ' •»*•"• ' / • ? - . /i. : '-J \ /••■'. ".;:«■• *v:..- ^ 4 > ^ 

• .-V * -EXAMPLE 6f ; a "* .* ."v.' V- J - » ; - /. -V" :v. , 

• *" '*' ; •* * ** * . *' -V. ' - f ■< . -- I. , * 

«X* -> -r *;:»5 oS^fBHVrione * ; ^ ^ ....... ^ ,. - ^ u V 

4 : y (701 .^jg^.G0.if^^aw42^pyr^ • ♦ ;.:'y' 

" . 5atJ votwl« ripSiJ <t(ii» ter^fe ivrifiitffis.The reaction mhcture wascombuied wilh dtetbyi ether T eTHj czystais^wers neoovexed , •-■«»> 
;-3p,/ :fcy.fttratiDTfr^ . .A 

^Vn* -v • -an ;-concentrated uruler Teduced pressure/ and ttie -f^doe^^ 

. r.« ^:so1ution^of sodaam hydrogen, carbonate, stirod vigorously, and cUluted with water,- and^then the organic layer was 

■ s - , . r.v " 

> \'-v«.^^^.^BUIffi£EB2.iA . >. * , .... - ... 

.r;v7^45 [8ff73I iThr.tito compound -was obtained using.3,4-pyndinedteait)'oxylic anhydrida by tha method similar to that 'in 
Example" 61. «eW: 77%. A , 

J .* ,»V»>C- ,-We#r|B|l0iBt:tfe*'1^ . v: * - • - v , . *- * 

f '50 . : : 

... ,r i» v r - 4 .43 mmof) in N , N-dimethy tformarrride (1 5 mty and the mixture was stirred at room temperature for 1 hour. 3-(3 ,4;B ,9-Tet- 
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rahydro-6-methoxy-3,3,83-tetramethylfuro[2,3-h]isoquinolin-1-yl)benzenamine (1 .41 g, 4.02 mmol) was added to the 
resultant mixture and the mixture was stirred at room temperature for 4 hours. The reaction mixture was combined 
i, ...with -a saturated sodium hydrogen carbonate and water, and extracted. twice wittvethyl acetate. Therombined organic 

layer was washed with water and brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. 
5. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate 3:1 .1:1 followed by 1 : 
2)f This was dissolved in ethyl acetate and washed with a 2% aqueous solution of acetic acid (twice), water and a 
saturated aqueous solution of sodium hydrogen carbonate, dried over sodium sulfate, filtered, and concentrated under 
reduced pressure 16 obtain.the. title compound (1 .83 g, Yield: 81%). 

. -10 >t+\ NMR (CDCI 3 ) 6 1'.^](6H;^r.a) f Al,32 <6H, s), 1.46 (9H, sh>1.60- 1.92 (4H, m), 2.22-242 (1H, m), 2.30 (2H, s), 
/ J$. 2.62-2.85*(2H, m), 2.68 (2H, b^^3;i&2,(3H, 3^4.0^4^9^, !m), 6.60. <1H f *^7.05. (tH, d^J^7:6.Hz). 7.25-7:36 
^ . : > .(1H, m), 7A*(W, fi) ,.7.63-7. 85 -(feH/m). • . , Y :■ ■ * . ' * 

i ♦ •,/« * {EXAMPLE 64 . , • : ... _ ■ , . .„ 



»\ v : , .-i ^thydrocrttoridfi . ..." >. , V ?. , * : . • 

. ; > ■-. • . : ..... • 

4 A t~ * , &:l\frm} M, .U jotuSpa of hydragervcMorttf^^ 

.. r ; ; '*» r< B^metto>c^33£,84eirOT 1 ,tnjime : 

* V ""V:: "... : . thylemyl t5 
*. u ••■ .V V:V.;iKair8i:^ 
•. « : - v' .^.68n;fDrttour..^ 

: K\ ' ./.".i V>' r .r:£0ound (77*109,^57%)^, >,A'*S\, • .--'i..;-. vs v . ; ; - • . >■• *v'-\- v-^--* 

^; - v » M:Miritm9P^217^4^C> * ' , ........ \] * ■ ".. ^ - ■ 

V>> V . ;t;^H NMH^DA^^) m), 335 (3H, . 

v . .. .. >3ory example Gs . . ■ v.. - - • 

i-jr • ' . ' * 

c' V ■ - - • ' •' r;^j)tH5nzenafl^j 

?:k ... .- o ^fcte^traoife *a^^ :stined 

*- tTOom vtenr^aiaQure for j3 /hpur^The; nadctorffiowa ffroi uto taorf ^M^/Mwtm-amri/a.^^tti gatBd r >aqttSDua soKrt^iT : of ^sodium tty- 
hS..,. • ^ , : .;v tfan^Eft^^ wittetiiiguiaxfeatfiytte ^fytecan tbiued twy antc teyerwas 

- . v^asried -mnce .witfr jfirater r ramLconrertfratad Mnri^.TEdur^ ^CT^gg Ttwr-rRRiriup rptyys^iy/gfj from ettianol- 

* /\ ^v.v; /- ;>^; .v^SEttylgftei : luiflrtain Ihe^e i^i4Aonnil'.(523 mg; yatel:V56%). 4 - , 

'*»'■" •* : "> % :WeStiiig point 124^128 °C. • ' •" •• ; i • -.."^ ' . ' 

r^: :X0^7.Tp^J«;m^7X4^40 (4H,.* 

^.y. ' -a ' • v-s .7 ' ■ • " 

.1 . f^. EXAMPLE 66 v ■. 1 >.V- V ?: 

.;-,v . .. • • " - . . - vi ; ' . , ■ . 

5. • * ■ * . * - ■.*••*** 

v * '±*5Qs*?ylViiI\ Ttie^ compound ti^ ; t±^ 

. ' . ..&arapte:ffi. YicJd: .70%. ' 
. . r ^V'. l«eto9poim:*1^ .t - 

?\nH;^J^7^:Hl} f 7^7i37.^ 

-»:•"*... 35 • » 

: '. ;, '> r ' • • ' ' . • - . • > ./t. • 
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EXAMPLE 67 

. . s .N^3-(3 l 43,9Tetrahydro-6-methoxy-3 1 3,8;8Hetramet^^ 

- ^ 5 _ £0778] The title compound was obtained using 2-pyridineacettc.acid hydrochloride by* the method similar to that in 
- Example 65. Yietd:*75%. 
'Melting point: 176-177 *C (ethanol-diethyl ether). 
. ' *• - -z\H NMR (CDCI 3 ) 51 .24 (€H, br s), 1 .29 (6H ( s), 2.27 (2H, s), 2.68 (2H, s), 3.87 (2H, s), 3.92 (3H, s), 6.60 (1 H, s), 7.07 
* * " : ' « OH.dt, J = 7.7, 1.3 Hz), 7,2,1-7.37 (3H r m), 7.42 (1H,.t, J = 1.6 Hz), 7.71 (1H, td,J = 7.7, 1.9 Hz), 7.80 (1H, ddd, J = 
* *-Y.io " CM, 2.0, 0.8 Hz), 8.63 (1H, doWj = 4.9 ,1 .8, 1.1 Hz), 9.82 (1H, br s). ^ 

' ' v ; . ■.'*■• v-.: EXAMPLE -SB " rw ' " ' ' ' c . . 

> A^g4^-pAfr;Metrah^^ - 
'* ; -- % *.;^ ,s - ' Tnethyljphosphernie acid diethyl eater hydrochloride _ '* 



*> :- 



^1 . 



^ ^{B779f ' ^Etfifl-^^^amiBthytefrt hydhJcMoride <1>55 g/.8S09inrrioQ antoriethylamtae (1 ".OmL, • 

- . 7;2,nnmo0 ; wate added fo a.soiutioit fcf 3-(3A8,9^Wra^ .yj) 
* A* jaeruanag^fcir <2.,f A g,J6:22mmolfc4-[^^ t*hydroxy-<1 H- 

V. * * ^aetneefature for. 17 hours. ^The reaction moct&re warcorttbined wrtn water and a saturated aqueous solution of sodium 
" ». K.fcydnjyun carbonate, and txtaacted with Mhyi acetate* 3 tTOBS>^«qmbrae*or9«rfc layer was washed with water 
>V : r and brine.. dnet^oiaetsDtfejrrn^iitfeto U K mai* e tefr _ander re^cad^ftegsttfe; Ttw residrc was subjected 

• ' -~ ^ trlOJ-tD obtain a tree' 

i • i»> v . tase of the title ccrrtpaundrite was dissbW^liveibyf acetate^ M sotattoh of hydrogen 

v b nxrrtoraie/rpelhaTioi (8.5 aLK afBldoricentmtttdi Und ^ r*sida#was.«eT*s3ffized^ 
Vv. \^- v '' ** ; ^etfiyi«^ 1 

■ .v. ^Meltfr^piwiito^ " '*■ 

- i V •.: ,t 1 HWBp^ J * T.1H"tt);.1X25 (BH v bt e)?T.3?-15fi (8H /rn); 2. 1"B-2 J57 (2H, m); 3.05-3. » (2H, 

. aaj» hrnXaJST^^ J ^^.dr^^.e&^.05.{4H;m),3«ffpH t *)r7:t2.(1H, s), T34i7.4B^aH,*rri)v7^fi5 (1+1, i, J-a-8.1 Hz), 

• EXAMPLE 6?' 



y ?' V%r3io^^ 

^VurtjOCT tef np wate ^ to offcarMhe ^eotnpound g, Yield: 

: • ^^^6%). • - 4 ■ ' • * 

* ■••«' > i^eJtifrg ^oint: 237^241 °C". * .; 

; VH NMR (DMSQrdo) 51 20 (6H, s), 1.22 (6K s), 2.34 (2Htbr s), 2.73 (2H, br 9), 3.00 (2H^d, ; J* 2t.2 Hz), 3.84 (3H, 



* 'EXAMPLE 70 • 



•v v . : ? % :- ^(2g^^riftiOtDacg^) a n ^ 



v . v ^11781] - IJtie t^ajrapounc^wBsattaine^j^^ acid.t>ylhB method 

. r w> J. *?H"NMR (DMSO-dg) 5 J .23 (6H, s)..t^1 £0 (6^m), : t^3 (6H f 6); 2.103.53 (^i, ;m). -3.00-3 J5 (2H, m), 3.95 (3H, 
* * ! / s) t 7,11 (1H, s), 7.35 (1 H, d, J = 6.0 Ht)s 7.59 {1 K, t, J- = 8.0 Hz), 7.91 (1 H, s), 7.98 (1H, d, J = 8.0 Hz), 9.44 (1 H, br s), 
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10.16 (1H, brs), 12.60-12.80 (11-1, brs). 
EXAMPLE 71 
/ 5 2-Amino-2-methyl-N-[3-(3,4,8,9-tetrah^ 

; , propanamide : 

n - P 7a ?l ^Ethyl'3^^ ime th^ Hi ninopropyl)carbodiirnide hydrochloride (4.98 g, 26.0 mmol) was added to a solution of 

. 3^3,4,8,9-tetrarrydro-6-metK^ (7.01 g, 20.0 mmol),. 

\ : * *2-fncthy»-2-[(2,2,2-trif luoroacelyJ)arrunolpropionic.acid (4.38 g, 22.0 mmotyand 1 -hydroxy- 1 H-benzotriazole monohy- 

}>:" t '\'h "..y>.idrate43.37g,22;OmmoO^^ . 
' : . \ : V >hours, 

. * .*£-j-*$C-*\ i'vsolution otsoUvom hydragewcatfconale, arulaxfracted twice with ethyl acetate^The combined organic layer was-washed 
.->.. .<- - v: ^ ^rilwice-wah wafer; emlcdncem^ 

' " :; ; * 5 -'- wfch 2 M alacca solution of ;.sodium hyi^xide (25 mt, 50 mrro . 
■* omixiur^waBC©^^ 

. * <8lhyl acetate. The cerrfcrnedrngarrioiayer was washed twice with water, treated wife activated eharcoai, .filtered, and -. 

^ V " Impound (728 g, Yield: B4%).^ • ■ , \ ^ . . 

'0-:.;".^' i'Meltingpoirrt: 1.75,-1 Jf7 !C. .;- w . ? " : . . / , •": ' •* 

' -t -£ A ~ ? i>.04-7aO(1H;r»^ 7JWPK^i^««.ti-2A1i0fte);.fl.83(1M,.jbrs). • 

• r '-*". ; \.^€»wle«. a* *r»*V* ' - < r " * - :■• . v.-. ; - . ■ 

' ' V * '.25* : V 7 "- * ?>lt**~ ■ \ . - *• . ; . .... - " ■ • \ . 

:{ *> *^Vj5i^ 

>. ' K \*- : ' t'i* : 8%£/ . ■ - : - : * . 

^ ->v?.\* >>.^.V;:*afeydn**m ja.aa-.g.jfcSO mrnbJ)-in.N,N- 

ipjr.v .-. &#-\)P%ne!fcyformB*^^ at mom temperatttrator 2 hont». Tiw readiorrjnature was 

V.^-' .u .^ ?- Uj5 '.v^xornbined with water and a^atupatedaqueous.solution of sodium hydmgen carbonate, and extracted twice with ethyl 
"C /'r'/^iuw.-.-. r^ecetate. The combined orjganic layer was washed twice with water, and concentrated under reduced pressure. The 

jr . ... .-..'40. f . . ■ " ■* ♦ . »\ " t ' :■ • 

* -, 4 - : ;<*IPM}A&IW ^, no d " 

■; "»••:- v^TOnot).was3o«ed.to:a-9oUitttn^ 

45l .> ''*jfnjxture was heated under reflux.for 1 5 minutes. The reaction mixture was concentrated under reduced pressure, and 
<. t(te residue was dissoJvsd in .5 Mvhydrochloride (20 mL>. The resultant mixture was stirred at 80 ?C for 2 hours. The 
«* • >*- fc V- f- >• :-vniixjiiiB was caoW.wth^^#utfsrJjz«d wjtrtcpro.t«qfli«is amtnDTi^aB^^tractad Hws9wHb MhyUacetate. TheV 
i:^^';con!te^^wynipilayer^wfc-.w ^a^ ^aqtf jeewegrtratetfjggterw was 

' . i titte compound: (2:5Du : riett 58%). • 

v Melting point: 214-215 *C. . . ■ » ; * V < 

^ / C:-6^0(1H;s^i39-7.57(4H;m). m 
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EXAMPLE 74 

1 -MethyIr3-[3-(3 A8,9-tetrahy^ 
2,4-imidazolidinedione 
5 . 

^[0785] Sodium hydride (66% suspension in oil) (80 mg, 2.2 mmol) was added to a solution of 3-[3-(3,4,8,9-tetrahydro- . 
-. - ^methoxy-S.S.S.a-tetramethyifurofoS-hlisoquinoN^ (867 mg, 2.00 mmol) in N,N- 

• dirrmthylformamide (4 mL) with cooling in ice, and the mixture was stirred at room temperature for 15 minutes. The 
■ i «; \rasuttanlimitlure.was cooled with ice, treated dropwise with iodomethane (0.19 mL, 3.1 mmol), and stirred at room 
v '.< 1Q-& ".temperature TdrM6. minutes. The reaction mixture was combined with water, and extracted twice with ethyl acetate. 
V. r- .^r.The combined orgntic layer was washed twice witfi water, and concentrated under. reduced pressure. The residue 
>• iiwas subjected Cdf£ CQ^^chtomatogr«priy on a basic sfcca gel (fcewerfethyiacifete 2:1 Mowed by 1 :2) to, obtain 
■ *• v. the title compound(V24 mg; YieJd: 81%): v 
: ^;y-r ' Amorphous. ■ . 

; - ^H,*fc7-.39^55(4H ( ni). ■ ■ . v . v . * ■ V. *-i ! 

v; to * - • ' * » 1 •? . * r - " . 

> i' ^- ; »;^JEXAMPUE75 . ,.■ ;-\ . * ; / / ? ' " : - .• . . ' ! \ , v / 

;* * '.-2,*Oio*iKH3^A -yfrptrenyl)- - S llf , 

r.v.^v .1-imidazoiidmeacelicac^ '*•..*> \ «. . ^ v V.,.' 

W-~ f . ;■ i/?^orS6] Jtjft title u^iipociwlJvEX-Ctotsiirred' usirrc; tJimwjacctHt^bf tfre.meihod strnj&Tuto'thsiiB Hxampte 74. 

•ft-- "Yield: 77%. - - - *•,.' " •. .-. ' ? 

j. 25 '" Amorphous. \ . , . : • ■■ " ~ . .J^V • / ■„ " 7 

V.: ^(ZK-Sj.-MO^IH,^ , ..; , 

- . - • . . ■ v • '\' •'• -v ' , * > -, . '; s - 

'iW'^V* ^- *1--^daiofidirieacetarnide .;*,.- 

• v *-' r ^'Wus mjnibine«li*rttti ettianoi; Bndtiie' teoUibteiwereliteTCsiijff ;-jand Sttrateiwas-CDULaa ltreted under jcduceiipressiire. 
. - - :-Trte ,sarne progdu^ • 
;5<0 V ;^and^tiBdaced rP«ssure lortAtain^ iarnojphous:^^ ;3^(a;4#;9-fietrat^dra=frraethoxy- 

v - : 

; . *\ ^.ranriazoieTncrtDtiydrate (2tttrig, .1 .3B mnK>l)1n N^diniethyJforma^ the mixture was 

>;,v45 *v stirred al tpO^ttBmperature for 43 hours. The reaction mixture was combined with water and a saturated aqueous 
V, solution ofsojtfttmhydrogen carbonate, and extracted twice with ethyl acetate. The combined organic layer was washed 
> ' :.. n- »Onpe; tWw dter^ copcsntratKl uitf&x&iactiiVfvssvRpjTke residue ^a94Uitsjeatedt9.e CQturnn^iometogKapfey ■ 
«Aasic«itica ^ftexafieAt!nrtM«eJB^ 
- : *46%).- ./ - 4 - ; , : - • - . - v . . • — . to v. 

•> * 'Amorphous. * • •. • * ; . \ 

/ ■• ... V 1 -EXAMPLE 77. <v • , ; ; *.>..;., 

Vnr.' ' . r^ ^T i )B^ • 
»' >(0789] A solution ol phenytoororric acid (219 mg, t'.BO-Tnmoiyin ethanol (2 mL), a solution of sodium carbonate (21 0 



EP 1 270 577 A1 



mg, 1 .98 mmol) in water (2 ml_) and tetrakis(triphenylphosphine)palladium(0) (58 mg, 0.050 mmol) were added to a 
solution of 1 -(3-bromophenyl)-3,4,8,9-tetrahydro-6-^^ (497 mg, 1 .20 

mmol) in.1 ,2-dimethoxyethane (6 mL) and the mixture was stirred at 80 °C for 15 hours under nitrogen atmosphere. 
The reaction mixture was combined with water, and extracted twice with ethyl acetate. The combined organic layer 
5 was washed with water and brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 
residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 10:1), and crystallized 
from hexane to obtain the title compound (353 mg, Yield: 71%). 
r\ V Melting point: 141-142 °C. 

■ s .V 1 H NMR (CDCI 3 ) 5 1.27 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.28-7.51 (5H, m), 
. : *,*V 7:57-7.66 (4H,m). 
• ?. • . , * »i. » * ' V .. 

-V: EXAMPLE 78 *- / : *. " r S ' r * ' . ' •* 

*.. ^ •vaAB.g ^ 

• -•' v . . v A ./« r » . The M |e compound was obtained using 4ijyridinytaOTDrtic acid by the method similar Xo that tri Example* 77. 

- .'-i:/ ^ ^ t : Yield: 69%. • 1 *v 

: 'A* .> J . -^Melting point: 148-.150 .?C , ((fijsoprDpyt;afther^hexane). 

* *T.:'»\ 7.64-7:7? j(2H, m), B.66 -44 ^6 2 Hz). > v > ^ — '-V* 

• -i example 79 v i ^Vi*>- *; ! '- - - ./ ~ .- ' •■ * • 

r.i s»* . . • • . ' ; .: ■ ■ ■ . -■ 

.Vf^" - .."V^WPSl^ Hintajnettyldm^S^^^ ' 

i\* •: t; T ; : : < x v^*rng v ..2.B4ipniDl); irmwro-tihlcride p1S m^- 7 ^ f"™^^ (-145 mg, D.125 

f : • ..\^^*anmp|).iri1 ,4-tfioxane (15^14, aadstirred-at 100 ?C.fdf 155 hours under nitroggfi atroDSpftaro'. The reaction mixture 

: i~4it-' v: : %e^ 
.'M'. !"*. ,; ; i «,^i^taje*w«extt^ 

f, ; . • u: v ? '«* • Jittered, and concentrated under reduced pressure. Jheresidue was subjected to a column chromatography on a basic 

' ' \ ^ : * ^ ^ 

-* .^.-^TiPviA-Hz). />. * v . . . :: . . 

40 ; - fe . ■*;» .., *. .:. k ^ '«•.,'* • '•" . '. \. 

: " " :t3^A;^T^n^aln»etfT^ * *. 

^ ^ ^.(07321 ^5 M aqueous solution.of sodium hydroxide (2.0 mL, 10 mmoJ) was added to.a suspension of 3-(3;4,8,9-tet- 
S '' >yah^DYo-6-memoxy-3,3,8,8-tetramethylfuro[2 t 3-h] acid methyl ester (1 .81 g, 4.60 mmol) in eth- 

" ' • <» t w f 'to!*.&ifcysmi/^ \ttpon&&kk'4jhbti^ty^^ actttdtiajnL^Tnmol^as*. ' : w ,1: 

v - -.cwnbOTed-wmi etl^ 

. v # «). f > coroentraJed under reduced -pressure. The same, procedure wasi^pealed , twice ( -Hnd Jhercthe reBidue'was recrysta*- 

f - ->^^:tnoDi.ethan^et^ ^ r. , : . • * ^ >:•. 

'^y^^U^ttmg' '.v- - ^ * •% ri ^iV^ ' . , * *' 

It:'" VTHNMH Pftte0^6'\2V<6H;^^ (1H; s), 
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EXAMPLE 81 

- . ...... 4-(3A8 J 9Tetrahydro-6-methoxy-3,3,8,8-tetramethy^ « . . ' 

5 [0793] The title compound was obtained from A^a^.S.G-tetrahydro-S-methoxy-a.a.S.S-tetramethylfuro^.a-hlisoqui- 

* nolin-1-yl)benzoic acid methyl ester by the method similar to that in Example 80. Yield: 83%. .>v ' <* 

Melting point: 195-204 °C (ethanol-ethyl acetate). 

1 HNMR(DMSO-d 6 )5l.31 (6H, s), 1 .74 (6H, s), 2.15 (2H, s), 3.10 (2H, s), 4.03 (3H, s),*6.76 (1 H, s)^ 7.66 (2H, d, J = <?.:. 
•'.8.3 Hz), 8.11 (2H, d, J = 8.3 Hz). * 

■ ... io ■ 

. • s ^. EXAMPLE 82 -.. • ' 

V & 0 A^'f- * f^^EttipJ^43>J»«ftydro^ h^droctttoride 

"v*..i v'/ :*vi ;! «;;^Wj^,>:' v;,r ^ ' • • " * v~V' v * * ' 

/ # ^ i* v p)7W|:,* The t^ 

* * n olin«1-y1)benzoic acid methyl esterity^ • . • - >. *•->,*-«.-. -v^.v 
v. :*v > ^/. y Meltingpoint.206r217.X{fithanoJ?ethylacetale). 

* * '>: t H NMR (DMSO-dg) 5 1 .23, (SH, s), 1 .37 t (3H* */ •> =* $.9. Hz)^1.46 (BH, b), 2$\8r fS\i-^%M.^2H\ 0)* 425 42H, J = --v. 

^ ^;^\\\-/;. ^ ■• . -\- 

• EXAMPLE 83 0 : *■ * - * •.. * r 

•'..rw V y*-^?*vfl-<4^ethoxypheny4)«^^ * • 

- ■ Vr V'.^V> ^. ;a J0795]^^ 

^ i ; ^ ^sut^tnibcmm^l^^CTTre terryeratOT^'andttie mixture was stirreAat mem tempemUre Tor 2 faours^The ruction * 

^ r > • ' ? 30 .mixtyr^ww^cciTTfe^^ - .1" V- * - 

??>T^:& >1 w/th water and.trtne, dried oversodiumjsuJfafi^ fifieiEtf; ,and concentrated iffKtejrpriuoed pressure The residue. was 

. — :€xam0te«3.^eld:.74%.- / y . ^ ? ^ . ( C - ..... v - ^ *' >V.~ * ->V.". / 

. ^ 1 aNMR(CDCi 3 ) 61^6 (6H,,s) f 1.31 (6H, s), 2:1 9 ^2H, s),^.70 (2H;s), 3.93. (3H, s), 5.50-6.50 (2H, m), 6.62 (1H, s), f'.' . 

(.:' f,: '\ ' ^49 (2H,'d t J = 8.4 Hz), 7.84 (2H,.d, J = 8.4 Hz). - 

• ; ■ ; ■» *■ % u v^- ' ■ V"-7 -r.ls ^ - v- ; u • •. 
xj - - ^ * ' . • ' • - * ! ' •« , v . ■< > 4 • ;/< > - 

„\ ■' in£xwr9*eB3.tri€ld:.77%. • . ;; : - \. :p ■ \. ».• :' : . • ^. . " . 
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EXAMPLE 86 

3-(3,4,8,9-Tetrahydro-6-methoxy-3,3^ .: 

5 [0798] The title compound was obtained from S^^.S.Q-tetrahydro-e-methoxy-S.S.S.e-tetramethylfuro^.S-hlisoqui- 
nolin-1-yl)benzoic acid hydrochloride and 4 M solution of ammonia/methanol by the method similar to that in Example 
83. Yield: 67%. 

'A Melting point: 219-220 °C (methanol-diisopropyl ether). 

• ' 'H NMR (CDCI 3 ) 5 1 25 (6H f br s), 1.30 (6H, s), 2.17 (2H, s), 2.69 (2H, s), 3.93 (3H, s), 5.30-6.60 (2H, m), 6.62 (1H, 
• W ^•' s );7.45.7.57j(W } 4'^J? (1H, m), 7.90 (1H, dt, J = 6.9,2.1 Hz). 

■. f . ;XEXAJ^lEd7. ' 

S Ij^T . *>^f*fB-^oxy-3,4,8 1 9-ietra^ , . " A ■ 

i., ns - ,■ * , % : . s - . •■ - ' . 

:% ■ S{0799] /^^DornpDund.wascbtem^ 

4 t>V83. Yield:71%. r . -*fc .. • ' \ 

; v:3 * ? V/*Melt^piJim:T7M^ '» Y- ■ . 

f K A?H NMft^CDCy 51125 (6H;s) t 1.30 (6H^) t .1.4S (3H, t, J = 6.9 Wz),'2.f7 <2^s)72.6B (2H^JB);4.ti912H f q ; . J = 6.9 

: ^VHz),.-5JQrfiL50.(2M. -mM.B1 (1H i s)„Zv28^2H f .d, J =.8jRH2), Zfl4 <2H. d t J «:8j6.Hz). • * 

.i* v t s: EXAMPLE 88 > . - • . . 1~ " * f ..> * • ': ' i< *• :: ■ ^ 

vr ^ ' ^» tf^heny W*(3*4>8,9H*»hy^ v 

. ' ,v;> ilW^V^ atetation 

*Aiv.:fl.20TmiolVafl^^ 

. . Scooting in ice andjhernixture was ah roftt tet25 islamites Anftne flD.13 mt: t ^rnmDl) waa-adofari tortus rasute»t mixture 

."•foVV ;H;^attt«.samel^^ thfcjiioituxa wmaltad.-atv^^ was 

>; ■> -IS i, : ir^iVxombined with' wafiar^itd a«atur«wj sqaeousrsokitian otf:«Qdium v trydrogen cartKmate;«nd, extracted twice -with ethyl 
^ , .<.-J»" , *i*tfaea*alBi The combined organic layar *ras washed withWHter..and brine, dried over, sodium suif ate, filtered, and con- 
v.- ?*•; ^^fcefgcatgd4/njte'/pdcffiedpresau^ 

■>:■ v^.^ 

. U. r . . AifsmB^ " 4X - V • ...... 

Amorphous. 'v ■•" \\ L '*.;.• -* * ".. ;i . * ^ • 

- ^ : ; v:^«pcpii^p^ ^^^^'(tH/s); 7.11 t1 «v t, J =7.4 

- / . ^A:»;^Hter^^yMf(3i4;B;9^ 
■ 4 5 .;. ;;bydrochloride • , , . 

v * u sv . '»> \10Wt| Thg.ttexo m pc w^ ciwiag obtairaod iJi^jai^©^ aqoapus s^uxi of jHmathytamwB fey the. method similar id 
1 JlhaIinE3ran3^aH2?irje^ - / 

; "'>/Amoiphoiis. .v 

;.'.^ (i^s). 7^1^^ •* 

i .- ^ % >.^, , . . - - ' • * " " ' - 5 

.'. ■ !.. s -s -v* ..v.-v ' .* ' ■ 

-'T AphDspham eoti diathytester . ^ 
• ■< 'ft't-yrfflBniV/i ^thy^3-(>k^ ntrt ^t ai T!i n ovri )p yi)caTbodW hydrochtoride (748 mg;3.9Q-mmol) and trietnylamlne (1 .0 mL, 
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7.2 mmol) were added to a solution of a-CS.A.S.Q-tetrahydro-e-methoxy-a.a.S.S-tetramethyifurop^-hlisoquinolin-l-yl) 
benzoic acid hydrochloride (1.37 g, 3.29 mmol), diethyl 4-aminobenzylphosphonate (730 mg, 3.00 mmol) and 1 -hy- 
droxy-*! H-benzotriazole monohydrate (506 mg, 3.30 mmol) in N,N : dimethylformamide.(15.rnJL).and the mixiiwe.was 
stirred at room temperature for 18 hours. The reaction mixture was combined with water and a saturated aqueous 
5 solution of sodium hydrogen carbonate, and extracted twice with ethyl acetate. The combined organic layer was washed 
. :twice with water and concentrated under reduced pressure. The residue was subjected to a column chromatography 
. on a basic silica gel (hexane/ethyl acetate 1 :1 followed by 1 :5) to obtain the title compound (1 .1 6 g, Yield: 64%). 
• Amorphous. 

, "* r* 1 HNMR(CDCI 3 )5 1.25(6H,s), 1 .25 (6H, t, J = 7.1 Hz), 1.31 (6H, s), 2.22 (2H, s), 2.68 (2H; s), 3.14 (2H, d, J = 21 .6 

- '90 - Hz), 3.92-4.10 (4H, m), 3.93 -(3H, s), 6.63 (1H, s)/ 7.24-7.34 (2H, m), 7.46-7.53 (2H,'m), 7.64 (2H, d, J = 8.0 Hz), 

;. - v : .-V'V-'? ^7*. *-*-•,"..-. 

& : ?H>£XAMPLE.91 ' < 'Vy' *• V^- < 

— v \; • ■* - -. .> ♦ ' . • : 

i$* ^$4,8,9-Tetrahydro-3,3,8,8T!^^ ' " ' - 

• * • - ; • ; - r -v; . v: 

. Ni;V {0803] ;;48%*tydi D ^^ 

• . . v [2,3-h]lsoquinoiine (500 mg,. 1 .49 mmol) and the mixture was .stirred .afcVOS.^C for,tS hwsus. Therea^ion mixture was 
v\ - •'•v.kcooled, and the, precipitated crystal were recovered by TdtraliDn, washed with waler^andthemairvdoed overnight Id 

'\ .20* ^obtain the title compound (463-mg, Yields 77%). . <*'"' 

• *; 7example.92 >*- : - : - ' ..■ - 

<y y ; ^,4^ ..... ..*' 

+ :>V^;i0aB41 - 48%«ydrofrrt^^ 

v ^ v*]H.p,3^}iso^inoJmev(aL02^,3UWymmol> and the mbtfiire was jfeBated*nder reflmc te.1'8 houffirTfaa rpactbn tnixture 
- . J- V cooled with ice, ,neitffaJizad^thCTi¥r- aquaa M aa nmona^ dteded nntt> grateCgnd aaftataed wah^ethyt agetate 3 
» ?*fi>- iJtimeB. ^rambinedJHganie.ty 

- > V^;.rffltefed and coBcerttrated under f^dutafiLprasBuna/J^a residue wa&fcfysiaifized torn ethyl^cetatB-dnsopropyl ether 
i* . r to obtain thelitte coiTipound<2.70^g, Yield: 93%). ~ >.•-__ 

? ><XVettin4^otnt , ^0Br210 o C. * 

V4.' .^'£XAiyiHLE:93 ' •••• ; .v tl-" x ; * 

\-4D ' *- ! -Vvv'-."' - ,/ •-T'* " l * t - >. - % • ■ - ■ •• « - 

. r >V-r ^ettmg.pbmt: 194-200 ?C. . . " . : • *• ■ * " 

' . ■"- 1 « NMfl (DMSOrd 8 >.«j27 (5H, 1 .38 1^s):&&t&H, s), 3:03 (^Hi sKB-TTttH tf&m (2H;d, J = 8,4 Hz>; 7.46 
: (2H,d,J = a:4Hz) i rQ:59(1H,s);i1.17(1H t brs) r 1J.80-11.95 (rH l br).: 

Wvo^mew;/?;/ .;; , v .K^:/**"!/^ r ** - V- 

so ^l/M \ i; , ^. . -v ' ■ . r ; . . ,\ * -■' i - ■* ' 

V > ^:%i«3|^h}iBiaiuTO 

• *f* • ^H«MiSI4CDCyW>25 (eH5^/TaSW/a|U^^M»*« t/J^?.6Wz),:7.34 f 1 H, 
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EXAMPLE 95 

Trifluoromethanesulfonic acid (S^.S^-tetrahydro-a.S.S.a-tetramethyi-l -phenylfuro[2,3-h]isoquinolin-6-yi)ester 

5 [0807] A solution of.3,4,8,94etrahydro-3,3,8,8-tetramethyl-1 -phenyl-6-furo[2,3-h]isoquinolinol (1 .03 g, 3.20 mmol) in 
pyridine (10 mL) was treated dropwise with trifluoromethanesulfonic anhydride (0.60 mL, 3.6 mmol) with cooling in ice, 
and stirred for 1 0 minutes. The reaction mixture was combined with water and a saturated aqueous solution of sodium 
hydrogen carbonate, and extracted twice with ethyl acetate. The combined organic layer was washed twice with water, 
. ■ *- . and concentrated under reduced pressure. The residue was subjected to a column chromatography on a basic silica 
i mm ->ga«;(hexane/ethyi acetate 10:1) to obtain the title compound (1-.37 g, Yield: 94%). 
* . .» \. Arc oil. 

"/■' rS*-:^ r: • * . . • . . , ■ . 

' ... \ .. < \ ^drochloride . .'.*■»?•■! 

2«* » *>fc^QB08] v/Thetitte compound wasTJbtained from tnliuoroTnethanesutonic aek^3,43B,9*tetrahyoi0^^ 

V; , .^1-phenylfun>[2>h]i^quira^ . . 

. .u.MeJting point 152-160 ?C (rrtethanol-ethyl acetate). • • . . ' , . 

. *.\7-: . » ■ .s # ^ 1 KNM8 (QMSO-o^) 5 .1£B.(a*<7«). (3H, tor a^:2.32--(2H ( 3.4?-<2H,:fer s^7^<1H t ^ t 7.57-7.83^, m). ■ . 



■ y : v 1 SXAMPLE 97 ■ 

i -25 i 



>V ; ;* ••,!"*■, .;^> :pailadlam(H) acetate (9:9 wg, OiWjqrnoH and tftftejifl ptogpto (S3 J.irtgHDiJBftl mmol) in W^imfltfeyffwTwsmiae 
• " r 2 ^ . : ■> *fc ^4mLyajirithemuau?awas5tiHB^ 

J * v * withn»ater t and extracted twice wth ethy^etale:Thecotfito with ?.M hydrochloric ■ 

•; * v » :->^. acid; The cc<nbined aqueous layer was r>e^ 
• , > > • ? * * > Jfcecomfcineiioio^^ 

. , * ». •* 

-■ « v : V .* : » . v .yjflteiastotoi^ 

>" V'W5 v^^^-lettBhydro-a.S.SiS^etra^ 

* ;*,■>. v . r ifnno1)TOtf 4> <pyt* * n ^ ro qi c acib (334-mg, ^TZirmoi) m tohier^ ,f .1 0 
■ . » 50 . v «'fnL) and elh^ndJ <3 mL) an4 lfce raixhjFe:«as triirted at 90 > 0 .C for 1 5 tiouremnder nitrt)g^ : atrrtosphere.\ : The reaction 
.>?' - ^ . r.micture J^^^otod.aroJcgfla^^ layer-' 

tf' * •v.w % > r sc^a^e^The-aq^eoug.^ernMafl negtratiegd wUh cone. Bqugom ; « wwow^ -and wttraefled twice with ethyl ace^' 
- , *• V ' 'J&b. Ttw corrt>iheri oi^anc te^r wb» washed wfth brine, dhetl over Bottium sulfate,- tjtoed>^d^»nTOotrateri under 

iS-.'&i ^^^tQ^ethytace^^ 

' ^\ V^WeJtt^:poin^41J?!4d ' ' • / ■ 

- - * • vn-^V^«'NMR'{CDC%J!S:T-27'^H^ sr,'Z.21' (2H, s), 2.57 (2H;s),^5.5B (1H, s) ,'7.43-7.58 (4H; m);7.64-,7.73 (&H, m), 8.66 



10 
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(2H, d, J = 6.2 Hz). 
..EXAMPLE 99 
3,4,8,9Tetrahydro-3,3,8,8-tetramethyl-6-propoxy-1^ 

[0811] Sodium hydride (66% suspension in oil) (95 mg, 2.6 mmol) was added to a solution of 3,4,8,9-tetrahydro- 
3 l 3,8 f B*tetramethyl-H3-(4-pyridinyl)phenyl]-6-furo[2,3-h]isoquinolinol (812 mg, 2.00 mmol) and 1-iodopropane (0.59 
mL, 6:0 mmol) in N,N-dimethylformamide (4 mL) and the mixture was stirred at room temperature for 30 minutes. The 
^reaction mixture was poured into water, and extracted twice with ethyl acetate. The combined organic layer was washed 
f . with water and brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
. /. in- subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 10:1 followed by 2:1), and recrys- 

' ' -* * • i ^aiiized from ethyl acetate-hexane tojjbtain the title compound (614 mg, Yield: 70%). 
%: - ■ : Wetting point: 132-134 °C- ; \ ■• 

^ ^' " : iS v^.NMfl<eO^WA*-«'(»:trJ^.5 Hz), 1.27 (6H, s). 1.30 (6H^).'1.87 (2H f ,satet, J- 7.2 Hz), 2.21 (2H,.s), 2.70 
X *V'^''f2H* Hz^»aU4;.s);7.43r7^57 (4H t TO>;XB^7:7f.(2H r m), fr.65 (2H;.d v J = 6.0 Hz). * 

, .;- , ^>> s . BXAMPLE 100 ' 

* * V;' •*.*''" !•'*!' * * ' . * • . 

v /• -.v. v ^^3AB3rTe!raftydra-3^ . 

v^JD812K Tte title compouru^^r^^ 

63%. . 

- **V > .» « • ^Melting point: 12*>1 25 J*C (ettiyTacetate-hexane). - . 

* " J, W NMR (CDCl3>»1^B (6H, s), 1.30 («H.s)/£24<2H, S), £71 t2H.-W.83im, »)J&5M:65ftH: br)?-j6.65 (1H, s), 

<> .V, ^Vs ^■s^ftf7R-6.S!5 (1H, br)^4B-7-59 #&;jti); 7.64-7.73 (2H; mj, 8.67;(2hl t d, J *= 6.4 Hz). 

.:vs 

A • r ; ;•>; jft-SV|0813] '^e, title cpn^ot^d stored *fn>m* T^atMttpti^ 

•'V/ AmoiphoiiB.' • »- V .» . ■= . • . ■-. % < • . * 

. . --. .<:1i7;Hz). 



• i*. • • ; 



-X^; Melting poiitU 21 9^-223 ?C<sealed tube) (methanol^ethyl acetate^diethyl ether). "» b . ■ : ' ■ ' . '-v 

'?H NMR (DMSO-d 6 ) 51:25 (6H, s), 1.37 (3H.t, J = 7.0 Hz), 1.44,(6H,.bf^s) t 2.22 (2H v s);3.12 (2H,„br s), 4^4 (2H ,:q, ' • 

rf v- -sb ' • " '.v..-? £ - *• ' *s "* •"' v.',- - *.,.».. ' ;■ *• .-. "*' „ *. . . ..V; x .i':y .... . . ■• 



•4 



• :T % ^^ V'm)ir757^Wt;J==S1i5 H2):- " • ' " . 
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EXAMPLE 104 
J r.(3-Jtomophenyl)-6-b^ 

5 [0816] The title compound was obtained from l^a-BromophenyO-e-butoxy-a^.S.Q-tetrahydro-S.a.S.S-tetramethyl- 
furo[2,3-h]isoquinoline by the method similar to that in Example 29. Yield: 75%. 
Melting point: 201-205 °C (sealed tube) (methanol-ethyl acetate-diethyl ether). 

>*H NMR (DMSO-d 6 ) 5 0.94 (3H, t, J = 7.2 Hz), 1 .20-1 .60 (8H, m), 1.25 (6H, s), 1.65-1 .82 (2H, m), 2.21 (2H, s) ( 3.12 
\ <<2H, br s), 4.18 (2H, t, J = 6.5 Hz), 7.10 (1H, s), 7,48-7.66 (2H, m), 7.90-7.99 (2H ( m),-12.50-13.00 (1H, br). 

" 10 

. ;. €XAMPLE105 

* ^Butoxy-3A8,9-tetrahycYa?3;33iBrt^ 

. : •' ' ' < "'"v ~V ■"■ 

v <f \is {0B17] ;:A&Dhifantf>ti&lfahtifaaate (5:10 g* 48:1; mmat)>in water, (45 mL):arid tetrakis(triphenylphosphine)palla- 
j.dioin(0}(tW 

X 'J. • r**niethYtoro[2,37hlte^ g, 39L'9 JTmtyttnd-4'0yrid^ mmol) m N,N-dimethyl- 

'■' VCyforrnamide (75 mi.) and them ixtiro was stirred at 1 20 *Q f ox 1 S touts under nitrogen atmosphere. The reaction, mixture 
is <■'' v. iwas cootedand combined witfuwater and ethyl acetate, and the OTp^nic tayetiwas -separated, and the aqueous layer 
>• . *20 : was extracted' with ethyt acetate u The combined organic layer »as washftdtwicejArith water, and concentrated under 
>;■' . -f e du c ed .pr e ssu r e. The rasidu 9 was subjected to^a column chromatography on.afcasic silica geJ (hexan e/ethyl acetate 
' i ri10:1 followed by 2:1), and fftcrystaiUzed from diethyl ethBrvfceame'la obtain tbe title co^oOnd (a.12^ Ytefd: S0°?o). 
V Melting point: 114-116 ?C. 

> NMR (CDC%>«^38(3H/( f «* 7:S ; Hl);fr.27fBH i .B) f ^a9«PH; 5)t*T;39-*:»^ *2H, 




''v^iEtftoty^^toeto 

-* :$3Qjl • ; v ■'; 7* . \. " <\> . i> . • v> i- 
■:■ ^ ViPWB} STtetffleca^rtirafrwte ofctfcmed frotn^^3Jtoamoc1*^ 

-'/V .jiWettinMoint: 102-104-. D a#liathyt-«tto^e«an»)-:. >,v " ■: v * - V* „. % . \n 

'V :\% . ^^.EXAMPEE 107 . - . . - <>' - • • 

•i . . ./ f 'JB^Emoxy^3#;8^ ' 

. '. 40 \ - • . , 

l : ^;;srpiW?l ^tree ba&vibtJtm ttttrcartyotii^^^ 

, . : > ; >:(2,3^Jisoo^inoiTno1^nd tooimethane;by;tne method swriilarto that.in ExampJa 99 : TWsiffas dissolved in ethy* acetate; 
v>, \ • :;- v .combined witti D.B M solution of hydrogen ctatoride/rnethanolfaiid concgntrfltffd under reiluccolpressure to obtain the 

•*'.*.. » . \'''titie*CDTT»pound!Quantftative. I - 

y*4s Amorphous. v"* *-:*'-" ■ X- . v.- * r 

/ > ' : 1 H NMR (CDCI3) a Jt^(6H t s), 1 .51 (3H, t. J = 7.0 Hz), :1.69^H;;sj, 2^3 (2H,^) r 3.02 (2H. s), 4.28 (2H, q, J » 7.0 

^ . . ,M : ■ *• :'' 1 • ».-;■•' 

"\ ^SXAMPLEI.OB • v » - • * * " " ^ ' • " m ■■■ ;.- f " 

*5R ' v • : »'' ! 

\u '! ^r^*^|tjc^i)teur^^ (^J7^ f ^rj4fTTOl) w^en«0Trf^ was- stirred aWhe- 

' > V:V ^ stirred it roo^ ianpefB>ur* ; foTfir>7T^^ AetXat JB0 ?C uv.2;aouPS*mm »«ctiDn;«wcttffo wascooied, combined 
* . - *1i K ^rith waiariiBtnd dijBj^rapyiretfc en-.stirn^ and ten ma organic lay af was separated. Thar aqueous layer was neutralized 
' <k fa iWtth cone, aqueous ammonia, .combined with ethyl acetate-. andthen the Insolubles were tittered off. The aqueous layer 
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was separated, and the organic layer was washed with brine, dried over sodium sulfate, filtered, and concentrated 
under reduced pressure. The residue was recrystallized from tetrahydrofuran diethyl ether to obtain the title compound 
.^Z2Zmg, Yield: 41%) . ' % ' 

. Melting point: 207-212 °C. 

5 1H NMR (CDCI 3 ) 51 -25 (3H, s), 1 .31 (6H, s), 1 .32 (3H, s), 2.21 <2H, s), 3.96 (3H, s), 4.48 (1 H, br s), 6.96 (1 H, s), 7.40 
(5H, s). 

. EXAMPLE 109 

to : •.3-(Bromomethyl)-3 l 4 t 8,9-tetrahydro-6-methoxy-3 t 8,8-triethyl-1 -pheny!furo[2,3-h]isoquinoline 

•.v. f v ;(0a21] Aluminum chloride (1.01 g, 7.57 mmol) 'was added to a solution of 2,3-dihydro-7-methoxy-2,2-dimethyl- 
^. . .16-(2-methyl-2-propenyJ)b^ mmol) m.benzonitrile (15 mL) at--5 °C and the mixture was stirred at 

. Vs-.ttursame tempecatuit tar6 "minutes. The resultant mixture was treated dropwise with bromine (0,39 mL, 7.6 mmol), 

* i' fc^*<*jiHfc steed at ftdmt^^ for 25 -minutes and then aH50 r °C foVaff minutes. The v reaction mixture was cooled, 
; : JX « n tjhte<i Wrtri water and diisopropyiether/slnfetka layer 
V : .- ■> . .was extracted twice with.,1 M nydrocttoric aad.vThe cambtaed^ao^eousiayer was neutralized with.conc. aqueous 
> vi '^ammonia with cooling, in ice', and extracted *twice. with ethyl acetate.. The combined organic layer was^ washed with 

* .watenand brine, dried over sodium sulfate, ^filtered,' and concentrated under reduced, pressu re.The residue was sub- 
\ .20 Ejected toa column chromatography on a ^ca:get:<hexana^etijy1 acetate: 10:1) v and cn/sta1lt»d:from'diethyl ether- 
hexane to obtain the title compound(297mg, Yield: 9^%). r l 
;.»c Melting point 10B-110°C. - " - "-.Z ** ' — * 

' C> «'V 1 H NMR (CDC^J o 1 .31 (6H, s), -134 PHU),^20 (2H,V*) t 2.B0'(1i-U d- f J = -15.8***),. 2:96.(1 H;:d/J^ 15.8 Hz), 3.41 
*'*M1H>.d, J-'9.9Hz)^^ '* * A ' " 

••-as'! t-- • ^V^***''' ' *. y : . - v ;.<% ' l> . ^ 

• . • EX4MPLE>4-Os- r 'v%- ? ^- ■*'*' " '. - * ■ ' ; • 

,r-» s V> e p8»J -Asoh/flon etsodramtungslataO^^ 

». ; JEf ;H10fnL). Ttes was aaoteclfireated drbpwisa *ittf 30%aqueou» hy*ogenpetoxide<1 1 4 mmolfcand stilted at room 
"V. ^temperature for 1 Shpurs.'Tte reaction -nwrtufe -was ccmbmecT wittuwatar, «id»«^cl»€k<^.ethyt acetate .3 times:- 

a\*3$ ;,v Bter.rnagnesto 

- •' * ^ * ffchnroatDgr^ ' 

.^^MPJI^^^ • - **" . 

;.: : ^!HWm 7.0^ 
v"74a :> ^^5^^1H'a)rTja&7-47^H, : ;ni). ^ 

"' * • :.*■.: , ,r • "* I *'*'.'.'■ >>•.•■»♦•.-' v •/ ' . i 

::, - . •vCEKAMRLE.111 V . ' ■ — • - • - . ' « ^. . .: ; ' 

^•to^iSj^Tetrahydro-^Tnethoi^ *' ' ' 

:r «V^ ':V* • ■' :' 

li^t 0823 ] Tf l e titte. compound was obtained from 1 ,2^»4,6,d-hexahydro-6-methoxy-3 ( 3 t 8,84etramethyl-1-phenylr 

» > ^^Meltinfrp»intH?ZrW 

- ' V^H ftftff| ; (a>Cyi £2»'»{GH,*),.- 1^9^fiH - s); f :«T-(2H; i) T r ^OB>{W,^ : ty3*V&H;sh «i3 ft «J,T27-7^7 <5H; m). 



fc . ' <** 1 H NMR (CDCI3) 6 1.28 <6H, s), 1.46 (3ri t; J = 7.1 Hz), 1,48 (6H t 's) r 2. 00 f2H, S), ^3.06 (2H, s); 4. 17 (2H; q, J = 7.1 
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Hz), 5.40-6.50 (2H, m), 6.64 (1H, s), 7.55 (2H, d, J = 8.4 Hz), 7.89 (2H, d, J = 8.4 Hz). 

..EXAMPLE 113 . 

5 S-MDimemylaminoJmethyll-a^.B.Q-tetrahydro-a.a.S.S-tetramethyl-l -phenyl-6-furo[2,3-h]isoquinolinol 

[0825] A mixture of a^^.Q^etrahydro-S.a.S.S^etramethyl-l-phenyl-e-furop^-hlisoquinolinol (1 .50 g, 4.67 mmol), 
'.paraformaldehyde (94%) (0.298 g, 9.34 mmol), a 2 M solution of dimethylamine/tetrahydrofuran (7.00 mL, 14.0 mmol) 
■ ' and ethanol (7 mL) was stirred at 60 °C for 20 minutes. The reaction solution was concentrated under reduced pressure, 
• •';.• .-* w _.^and the residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 3:1), and re- 

:j. m crystallized from hexanpretfcyj. acetate to obtain the title compound (1 .38 g, Yield: 78%) 
/• ; -i -.Melting point:. JB4rl66'3C. ■ ^>-*\- . 

* ,* I-. >H NM8XCDC^W123 (6H, s), 1 20 ..(6^,^2.14 (2H f s), 2:38 (6H, s), £58 (2H, s), 3.74 (2H, s), 7.37 (5H, s). 

r. %t - • x .'< '>■*.'■ S '>., - 

s^i-^tl 15 .:;^B3rtMpte-114 ' ' 

\ ' - •:••.••>"' , " ■ r «\.. : ; 

... ^ . ia,4A9-Tetrahydro^6*nel^^ , 9 ; 

"*».■/ ■ .« | * • 5 ■ 

. ; .($0826] .Hisapropytra 

». ^ *^A8,9-tetratiydr*3,3^ mL, 
- -•■•- , .4 . . • " .3. IB mmol) and iriphenytphosphine (0.332. g, &i 3 mmol)in tetrahydrofuran (3 mL) with cooling in ice, and the mixture 
. .tt-was stirred at room temperature lor 30 minutes! TThe reactrortsoluti on was combined with 1 IVhnydrocnJoncaad/ahd 
, ' • .^ "washed with ethyl.acetaie Tneaqueous layer.was basified with J M aqueous solution of 'sacikim hydroxide, and then 
*i >-' extracted with etnyl acetate. ^ 
i*. ? V f residue was subjecjwfr to acoitimn chromatography on a baa» silica:gBl (hsjcanetethyt acetate 9r1 ) tor obtain thetitle 
compound (O^fc^©!**^^ % ; ,/ 

\,* M.^gpoiht^2^25rC. 

* iS^^XQPcy vngmtW&niW^ 3;e?<3H^) r r.38 • 

.^EXAMPLE?t15 f . . - V . 4 .i-.. : -\ ' -•■ ' • •■ ' 

f • ' ;V . ff ^: 3,4i3£-Tej£ahy*r^ - . 

. X/.} «: ' . , ; ? - . • ' . , • . . ; . » - ." .V .. - : v 

, y ;-- 

; / J ^1te;tmeroa^und^^^ . 4 « , r. . . , . ; : : ; v ■ • - 

,:^^^^^fM0iHiig^M * - ■* • ; ^ * , ^; .•• 

. • " . *, . - "■ 'i« ; •' ' * ; .. • " * .-. rl , ! .v-. • ; 

, S^^.S-Tetrahydro^methoxy^.S^,^ . 

v^Jjjrtw^ ••, .* ' ' -,:•> , =. . ; . * ^* . 

.V. ^. * , x - ' • • ■ - . . ; H ^ .. ■ c . . v / 

... -.so TnL;:1;S7mmo^ in:N f N^tmett^ 
' V v. 'V .: : ^ ^ 3»jramite»^ 

;* . i'v w «nwiium«)dto i t0^0g,\a74«TOTO tho mixture;' and theNmDture was stlrped :al 70 °C for -1. hour. The 

m ■ - >. ^^rec^nnUitionwatctyntiinedif^ watery am^extracted with «hyl et^atA^teextiBCtwaB^HSned with JTW at|ueoiiS 

% m). 
" V^r'l? KDB29] r t This was converted into a hyilrochioride with 4 M solution of hydrogen chloride/ethyl acetate; and theh con- 
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centrated under reduced pressure to obtain the title compound (0.31 g, Yield: 84%). 
Amorphous. 

■ ^ .JJHWMB (DMSO-d 6 ) 5 1.25 (6H, s), 1.43 (6H, s), 2.15 (2H, sJ^.rlS^aW^^^a^^fiM^^.-s^^S^^.fSH, 
. m), 7.62-7.80 (5H, m). 

5 

*■ EXAMPLE 117 

V : .^Ethoxy-S^.S^-tetrahydro-N.N.S.S.S.S-hexamethyl-l -phenyl 5-furo[2,3-h]isoquinolinemethanamine 

^ ia [0830] ; 7J*& title cdrri^dum.ito obtained using ethanol by the method similar to that in Example 114. Yield: 89%. 
.Melting point! 106-107 °C (hexane). 
. . -r\ ? v • | WNMR(CDCl3)51.23(6H p s) f 1.25 (SH.'s), 1.36 (3H,t, J = 7.2 Hz), 2.12 (2H, s), 2.25 (6H, s), 2.77 (2H, s), 3.46 (2H, 
i : V v.,s),4.19(2H > q l J = 7.2Hz),7^7(5H t .s). 

• 'r ■ . v, 

'•■*. V> ' * VW51] • 'AcetcanhydrtclB £2.3 pX^KMr&rmxftvw e£fdad toy a to&fian of 5^(ito«!fcyiamino)meth^ 

r».y" :> ?>, "2D ^Vdn^,333-tetran1eth#.V^en^ 0.793mtohoI) in pyridine (3 mt); and'thermixture 

■'• .was stirred at room temperature for.1 hour. The reaction solution was combined with water, and extracted with ethyl 
' , r v ^acetate. The extract-was washed wttbwater, and then concentrated .undttc-^aduceid pressure. Tnefestdaa was recrys- 

/» ; V , >tallized from hexane to obtain jfhe titte eofnpowd;(D24 g, Yield:.72%). ' ~~ . 

.y.'**- • Melting point: 125-126 °C. .... v. ^ , 

/^.v! : ;;^K'«W«' 4 ffiH NMR (CDCIg) $1^*1.2*^; £17 (2^^^ *), 7.38 (5H,,s). 

-■- ■ .37%/ -. >: ' - i" ' * * ".-.* - "* . ..■ . * ** " 

& Melting-point 164-1 85 : ?C. — % - ■ 

' ^<^^332#M t ^s),.7^(5H.^), !• '* * "V ■ . • ' ■ ' • v > ■■■ - - 

•r ■/ : -as . ... :\ ; ? : :• * ."■ " '\ v " * -r---- " '•■ 

.v yrJ&EXMKB£32S> -...V. ■ % ■ ^£ '. V ' i r *• * 

■;• - y" • : • . - ' '■ ' " ' ' ". v 

; v « ^^ lUyi^UrijUito rtde y ' - r . - : " .'V*. " ' v ' ■ " : ' 

• -S^O-pjpfiirt<^0n«tr^ 

a 45 [0834]- tThis free:base was converted into a hydrochloride with 4 M solution of hydrogen chloride/ethyl acetate, and 

; then concentmtediinder.rediiced pressure to obtain the title compound. Yield: 80%. 
> , ^^••.VArnDrpno.fes.;* • ' *\ * * v "' 

v . * *j: -s.* V- ?% : . ... " % 7~ t.v. . 
- :j-v- v i -; ; > ■ Sample 121" » ' v , ".r. ■ • - -\ r " ■ , * r r . -'v 

;\ ; v<V.» gassy ^ 

; - ; <^^:ttwf}i^ir^>h 194jMUM:.B7%. 

t \'\bv f + . Wetting point: 75»77 f C (etfay* amatn-hexane). / . , 

^ k;-v ';>, 1h NMR (COCI3) .81 J23 (6H, S>, 1^6 (6H t s),.T;3S<3H, t 7.0 Hfl/1 .4T>1^58 (6H t !m)^2TI2 (2H, Sj, 2.37-2.43 (4H, 
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m), 2. 82 (2H, s), 3.49 (2H, s), 4.16 (2H, q, J = 7.0 Hz), 7.35-7.42 (5H, m). 
.:..£XAMPLE 122 

5 SAB.g-Tetrahydro-S.S.S.S-tetramethyM-phenyl-S-tO^^ acetate 
dihydrochloride 

r . .{0836J A free base of the titlecompound was obtained from 3 A8,9-tetrahydro-3,3,8,8-tetramethyl-1 -phenyl-5-[(1 -pip- 

- eridiny1)methyl]-6-furo[2 1 3-hJisoquinolino! by the method similar to that in Example 118. This was converted into a 

• ' to- -Hydrochloride with 4 M solution 'of hydrogen chloride/ethyl acetate, and then concentrated under reduced pressure to 

. ^obtain mettle edm?found. Yield: 96*v 
" V; * "* : , v.. Amorphous. * * 

i»Jb'.<J? 4 '-•■•-Ct^H NMR (DMSO-de) 5 1.22 (6H, s)/1*49 (6H, s), 1.614.82 (4H, m), 1.93-2.45 (7H, m) f 2.95-3.10 (2H, m), 3.38-3.64 

• * . '- .'(4H,itt> 4 .4>«M.4a (2H, m), 7.60-7.83 {5H, m). 

• ■• $5'\.''\ . - -*.*■-. ' • * * 

>; r • J 20 [OS^^Cofit'Mmurirf tod (2-% itU^SI J rmrot) .^teattded^to B ; sotuti«i 's:. * 

' 5-(2-rnethyM-propeflyl)bertfofu^ 
T " .a.* ■ «£• rmt) in tDkief». ; ^ 'i-., 
> v v • Vl * A & * excessive aqu eous^ammonia, extraemd «Nth£thyl. acetate The exusact was washed with water, and concentrated 
• - ™ - ' sunder reduced pressure/The re&duas was snbjbctfedlp. frcotunWcrmimatDgnap^ ge1<hexane/etrryl 

^.^./v - . • " . . " ■ 

* v Amorphous. ^ „. 

• v^**riNMR4CDC^ ' % " 

v^^w^u^ 

" "* l ^:v>.: , *V^5%-^ t ' •»:#•-.:' -v* " - i !'• *' * * ' V — y ' '■• "* " . • • " '* ■ * 

v -...^jM: k'example^^:" - -V*.' . , r. \ 

c f ; ■ jvv/V • • v • ; ■ ' ■ ^ v, r\ - ; 

' • ' T ' ■ : *■* ■■' ■ ' \ K *'\--\ r ^V^'-v 

>4--!;^w ^Weliingpoia^2S8r24l ;*C. ' i ' 

: ^ ■ ' : '^€xaMplhi25 .-" ' \ • • : . . 

3 l 4,8,9-Tetrahydro-3 l X8,8-tetramethyl-1.-(3-nttr6phenyl)-5rfn 

'■" 50 . : Amorphous. - * 4 v ' 

>:>> . . . ; t,::v y ^NMR(<»t^)^:i24:(8H;«^ ".-."V 

- - - /EXAMPLE 126 **' ■ > "> ^ .r : :, - 

• "v" ^V*/" [0840] ^^etme compound was:obtai 



.151 
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nyl)methyl]-6-furo[2,3-h]isoquinolinol and ethanol by the method similar to that in Example 114. Yield: 97%. Amorphous. 
1 H NMR (CDCI 3 ) 5 1.24 (6H, s), 1.28 (6H, s), 1.37 (3H, t, J = 7.0 H2), 1.40-1.60 (6H, m), 2.11 (2H, s), 2.36-2.44 (4H, 
.<jnU2M@hi, s), 3.49 (2H, S), 4.18 (2H, q, J = 7 .QU$;&&4M&4*&j& 

5 EXAMPLE 127 

S-ie-Ethoxy-SAS.g-tetrahydro-S.S.S.S-tetramet^ 

> ' [0841] 20% aqueous solution of titanium trichloride (9.13 mL, 14.2 mmol) was added to a solution of 6-ethoxy- 

r;>.i.« *V i 3,4;8 f 9-tetrahydro-3 t 3,8 l 8-tetramethyl-1^^ (1.00 g, 2.03 

t ■• • > mmol) in acetic acid (5 mL) and the mixture was stirred at roonrt temperature for 30 minutes. The reaction solution was 

; ■ . ■ [ » K» f * enured into an excessive saturated aqueous.soJution of sodium hydrogen carbonate, and extracted with ethyl acetate. 
* /' ?V -/ • f extract was washed nattowater, and then concentrated under reduced pressure to obtain the title compound (0.90 

rV :*V'W >«*morphous: ■ - 

. , *HNMR(CDCy5lL21<8H f a^ 
*„L .7 ^ Artt)^2J0(2H^^ 

. .• *. . " ; ., . •- - 

..;yV-vC ■* ..i^XAMPXE 128 • . ? ' ' 7 ;V V . "'■ " 



rf ZWa^t&zEShotfS ,4,8,9tett!iydfD£ AB,84B!raf^ *piperidinyl)me1hy«]fun5l2>h]isoquinolin-1 -yljphenyf] 



>v * " kt " iMTO42] A sbtutiWj&phthafc l B fi^^ g^2:1 2 tnrno*) m i ifitrahq^fumir'i(3 jftit) was added to^a solution of > ^ .... »-* 

#>v. ^^ ; r**3-i6-ethoxy-3,^^^ mV^V 
v"Vs # ;T (0.98 g, 2.12 mmol) talatiabydrofuran^P - • H 

>*r '^sptUrfw was corr*ine4.^ 

V-datStiMtM^ 1 V ' ' - . ' " " '-' • 7„. 

iy»\|Nftitf0to^ *■ \v - ' • v . ^ % - 

, . ; >\T-^ *> W ^**H NMfl.J(dfi*<a<4) *t:i3X£H^£T26 (6H, i)r3«i»<3H,^J 2 7:0 Hz^^.4O-^.60.(6M^m>,^^4^H»'S); 2.42-2.56 ■ ; -" : * 

tt. : vv, * 

; *" - '.'v.v ; ?^fWm),iO-77(1H;brs). \ •t; ^ ' : " '^ J * * 

^V- EXAMPLE fi29 : , ^ a ,> v ' '-7. ^.*> t .• ■■•i y ' ■ ' ---fV- r. '7 ^ • > l"- 

• .; -Vjasflfraa^^ ■ - - ' ^ : - " ■» - - ; * ' % 7 • ... . ■ . -•'>, . r - - 

• . 

.-. i>«tassub^adtDjacDJumnchro^ ; 

• . - etherto obtain thette cornpouTfd ro^O g, Yield*. 52%). - • ■ 

45 ' Melting point: 17S8-*77°C. : 

1 H NMR (DMSQ-d 6 j ? 1 .1 8 (6H, br s) ,1 :23 (3H, t, J = 7.0 Hz) ,1 .27 (6H, s) , 1 .43 (6H, br s), 2.35 (4H, br s), 2.62-2.83 
.< > r ,\ 'AC«.(4U..mk (W.*W«1.-»H r q, .7.0^.738.7,40 (tK^W 7.43r7;6.t.(3H;m> l X84^.96'-(4H f m). 

. ^ . ■» ' t ■ ............ ... ; ff- : 7^.^ 

^ »; % r.«««MPtEi30 -\. '\ -A • : 7 .»f.--- f -, - • — ; - s " >• -v> v..- *r ' 

W'7^Vu7<'V/^ ^' ' v > ^> 



iff* 



:•. . ■ - w \-*^n«ihanfiBiJtfonamirie * . 

- . 1 • - t - v; saturated aqueous solution of sodiom hydro-geti carbtinate^anri exCraded with ethyl acetate. The extract was washed 
. * • ' ** • ; \ with water, and then concentrated under, reduced pressure. The residue was. recrystallized from methanol-diisopropyl 
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ether to obtain the title compound (0.52 g ( Yield: 63%). 
Melting point: 230-231 °C. 

WMR <OMSO-d 6 ) 51.12 (6H, s), 1 .24 (6H, s);ih2&'<3H, ipj e^0.4Hz);A-1x4^.(6H^a)^2«(eHr«), 2.34 (4H r br s), - > *»* 

2.74 (2H, s), 2.99 (3H ( s), 3.44 (2H, brs), 4.09 (2H, q, J = 7.0 Hz), 7.10-7.15 (2H t m), 7.28-7.43 (2H, m), 9.72 (1 H, brs). 

EXAMPLE 131 

/N-[3-[6-Ethoxy-3,4 t 8,9-tetrahydro-3,^ 
^-(methylsulfonyl)methanesulfonamide 



10 



{©841^ AMatowesulfonyl chloride (0. 1 84 mL, 2.38 mmol) was added to a solution of N-[3-[6-ethoxy-3,4,8,9-tetrahydro- 
• \ 1 v v . 3£;B3^etiraf^^ (0.64 g, 1.19 

• - * • mmol) and triethylamfffef0^49<L*C'fcS7 mmol) in tetrahydrofuran (5 mL) and the mixture was heated under reflux for - 

.: .,'■«,■.•*>. ~\x2Q minutes. The reaction mixture was cooled, poured into a saturated aqueous solution of sodium hydrogen carbonate, * "V * 

* -. . t- w - * ■** :and then extracted with ethyl acetate. The extract was washed with water, and then concentrated under reduced pres- 
sure.- The:iesidiie was subjected to f*a* .... ' 
i ^ , •-. far * ■ 
> .*'. * /i'. *'. ".'Melting point: U8r,119. 0 .C. -* ' ' 1 " ••' 

- y i . .» • rifc3.0S <2rVq. J~ 7J> Hz), T3«-(1^s) f '^SO^Z.eO'PH, m). . *' 

\ ^fC Example .132 « • 1 - >v 4 ^- ,.....> s 

f- . .{.>V,v^opan^<Oi357^ 1 - ' TJSW 

a .v! ^reaction solution was poured into en excessive saturated aqueous solution of *odharn hydrogen 1 carbonate, and ©*- > - * - - v •> ; • 

? '^./H trw^ed with etftyl.«c*tate/ The. extract w ; r " ' ">'• 

1 * . f> : • * - 1 . .v'Bp LTasiduavfas/sutiferjedio a column •ctwomatngnsptay wAtaaaicsiiiea get (Jtaj^ne/etfcy* «ceteik3?tVand then reerys-* „ *• 

£>; , ■» J 1 * - 

.-. ■* M Amorphous. ? * -.- - 

\ti -.Vn;'^ .. t ,V* NMR (CDCW * J^<«H*s),.:re7/^ (8H?*^^5-fl.*fi.(W.^n), . 



jS&iB& T&ml T ^^ i tafi id e 



i **/ " ;-'* " '-. < - * -:.:jwas conve^d tnto^ihydTOCTiJonde wrth 4&! solution of^droge*tcttiDriite/elnyl acetate; and U*n conuiirUraled under 
':::reduced pressure to obtaiatr^Jitte cornpound/>1e^ 
• . . Amorphous. 1 .*> v 

% . 45^ JH NMRiOMSO-dg) 8 1 .25 (6H„s), 1 .30 (6H, d, J = 7.0 Hz), 1.45 (6H, s), 2.12 (2H, s), 3.47 (2H, s), 3.23-3.45 (1H, m), 

f;^97 (3H, s),. 7.52-7.78 (5H, m)... 

■ •-' ■ .. v • "• > • v . *• ■ > ' * . ■ ' , . . ^4 ; 



. r. " " ; V V.K; -f08fl«| * t A free t asa ofthe tltet»rnpound was4lftaimidayan 'o^rorna>»3 v^tn^tTydfoi3Afl ^^et^am^th|i-5^1-fnett>-^ 

.• - V- f y jr;,y!ethylVt>phenV^Wurap>3T^ 

;v - . ;^1rBe:i»aKwaB;com6rtedima« ^ 

v v ' ^*>; vrrttatedrjadet^ed^ " - . •»'- 

• . ^ Amorphous! ■..-:*.* ■ *^ : ' /»V%-. »' • u 

* '% 2 ;1 > . v»1H NWH.(DMSOdfl).W;^3 (W f ^.3?^/d,U=7.0 fte)/1»34 (3H;u J =Ti>+tt), l,45.{6H t s> ? 2.11 (2H; r s),*3.17 

.v", . . y ■* -v! (2H, s), 3.31-3.46 (1H,m), 4.33 (2H, q, J= 7.0 Hz), 7.52-7.78 (5H, m). 
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EXAMPLE 135 • 

' mtt ... 3A8r9:Tetrahydro-3,3,8,8-tetramethyI-5-(1-m^ hydrochloride 

5 " [0849] A free base of the title compound was obtained as an oil from 3, 4,8,9-tetrahydro-3 ( 3 l 8,8-tetramethyl-5-(1-meth- 
■ * .ytethyl)-1-phenyl-6-furo[2,3-h]isoquinolinol by the method similar to that in Example 118. Yield: 93%. This was con- 

verted into a hydrochloride with 4 M solution of hydrogen chloride/ethyl acetate, and then concentrated under reduced 
•pressure to obtain the title compound. Yield: 87%. 
Amorphous. . w 

it - 10 ;*HNMR (OMSD-^)5*^9 (6H, s), 1.26 (6H, d, J = 7.0 Hz), 1.48 (6H, s), 2.17 (2H, s), 2.35 (3H, s), 3.23 (2H, s), 3.35 
. • ■ ('ftf,. septet, J = 7,0'H^;>S6^* ! «80.i5H l m). 



•^•EXAMPLE 136 , • 



..." 



' o,: s^-tf* 5 , .,3,4,8>Tetrahycfro-3AB,8-tetra^ ' , 

■ - T ■ : . : : > *. . ■ \ } i :' •'. , ... : •• 

: > \ .7 ^**-r- S.JBB501 :UTu^i*rogBmaimcap^ • 
m >». . * "V * \ v. Vjsosuinolnfil (CfcMg, 2.49 icmot), X<Woro-?Hnrthy»-trpropene (0.256 mU2£1 isrwriot) ' « 
" » . ;\i»g, Z81, mrnc^iiHtf^l^^^ "/• \ ".' \ 

, v ^ ; po jwittr water anti extracted with ethyl aCBtatE-The^ftrad was washed^wittvwater, and tnen concentrated under reduced v . 

-pressure. The rescue was subjected to.a coiumn chromatography on a basic silica gel (hexane/ethyJ acetate 9:1) to . -\ 

\i iv „.A*>obtajn»1reebase(Oa^^ * ...\ *V 

'.Vr, ^ / .. ^V'6a1tWith:4M solute * ; 
*" \ * ^^IWe-corhpound.- . - . .* v «- . >' -* v r 

: "3:rj: » as Amorphous. ■'"•/» -*:4; v - v v. 

KV: - . -V. •W1H,8) 1 7»11 (1H.-8) f .7.9t.-7.8Q<5H f .fn). - -,..,.>.,. : > l*'..:" >\ - -^V , /W*"' < ^'^.v^' S 

•'.> •?'*^.^,a^Tetnah^ \_ ' . - - '-v 

• • .? * ..... . •" - - ■; . . • " - • 1 . t t >- - ; * 

V ? fe :fl>B^- ? Un^ ^jin^n.jrtmos^ - - •:.> '; - z?. * 

s •-* ■■ ' i • • . ^ j vl'MeJting^point >T S6r "I QB '*C. - • : , - > • " . . ' > 

- ■> ; »^ t 3^3^ THtTahy.at Dn3^^8^Bj^^ - - 4 4 ? .. 

. 49 ^{0852] fUnder nitrogen atmosphere, a mixture of 3 t 4 l 8.9'tetrahydro-3,3 t 8,8-tetramethyl-1-phenyl-6-furo[2 l 3-h]isoqui- 
t\ nolinol (1.00 g, 3.11 mmol), propargyl bromide (0.305 mL, 3.42 mmol), potassium carbonate (0.473 g r 3.42 mmol) and 

; sso ; 11 ;g,;quartftalire).ofthe title compound as an oil ■ - . , . ,^ v. r. ;f «« 

>, ' : T 

. . -? -:'HZ) 1 «.77(tK'8) t 7a8{5»ysV . 4 ■ ' / * - . • . ' " ^.^:». 

;• \thanooim^ -,,.-:*»' . .-v.;. ^ V- 

• .^^mofpiioiis/ t :> '* -i * -V --. v . .' : ;iS .-• \ * . ' 

«- , ,~ v 7.62-7J0.(5H/m).r . . . , : . * ' ,, - • "... . • ■ • ■ * 



; H i54 
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EXAMPLE 139 

4-(3,4,8 l 9-Tetrahydro-6-methoxy-3,3 l 8,84etramethytfuro[2 l 3-h]isoquinolin-1-yl)benzoyl chloride hydrochloride 

5 [0854] A mixture of ^-(S^.B.Q-tetrahydro-e-methoxy-S.S.S.S-tetramethylfuro^.S-hjisoquinolin-l-ylJbenzoic acid hy- 
.drochloride (0.30 g, 0.721 mmol) and thionyl chloride (1 mL) was stirred at 70 °C for 1 hour. The reaction solution was 
concentrated under reduced pressure to obtain the title compound (0.30 g, Yield: 96%). This was used in the next 
reaction without further purification. 

10 ..EXAMPLE 140 



's r. 



■ •. V ; . ^p.^.g^etrahydro-SwTieito^S^ 

>A.. / V.r" : - • ..... j'?: A. .vi'S**** , 

, ' . kt a {0K5f *j^1l^ftifei^^ obtained as an amorphous material using 3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-te- 

. . \ ^ti^ettiylfwtttf^fe^ acid hydrochloride by ttie method similar to thai in Example 139.,Yie«:,.; 

- >•>;»■. W* < ? - ! - '..96%. This compound was used in the.next.mactbn.without^rther.purificalion. . ^ . ■> - - 

v : : "EXAMPLE 141 ./ - , \ *" ' ... :•■ r ' . 

,» f ; > • 20 ;w^fVidit^*^4A^tefrBi^^ * W ' 

■ * dihydft>cinofc(|5 ? $»■> . v*v--\*. - - - .* 

• /.r*; > '■.» ' < ; y;#ttlde:(0.30 g, 0^91 mmol) «as-added to adtoftiflpif of 4-amuiojfrritfiiie (71i5 Tng/0.760 rrtmoi) a^triemytamine (0:116 
r*,(i : * r <-£*; v;*mL, 0.829 mmol) in tyNKlimetbyif orniafTude'O mL)with cooling m ice, and the mixture was stirred-at room temperature 

l ». tor .1 hou r. The reason mixtu^was combined with, a saturated aqueous solution of sodium hydroganxajbonate, and - r * < j A • 
; : ;_»x&acted with-etty^^^ * '-4 * 

. * ^7/tesidue was subjected ttt^cDUiranierroi^^ acBtatarmetbaiTOi t9^to.^b<am a free base 

•/, */< ' <0.31 g, Yield: 98%)- of theiittejcompaynd as an oil rUite' was converted into a Jv*rocfttQnde aattiwrtM. M solution oT ... '* * 
V»"'A V« E '»* > ^j:r^*iiydrogan ch toride/etbyl : acetaig t ..co?sceT^texliin^ reduced pnagure^ aitd.maa wecrystaftired from jnathanofcethyl • • - / - 
> v ... ; . * 

." ' \ : - %.:;:.%.Weltio5poinM-94-198°C. .- ./ *' * *■ 

: . ; ^•"srsfflwaidte.w ; V v •■i.v/^-;-- - ^ - r - 

- .v> /gN^yPyritfn^ - ? 

*' " ; • - ■ : ; • • * ;. 

^;VB6%. . / • \ ■ - • . 

' J ^NWB^OWSOde) 6 T^4-(6«rs), T.«<eH f 'sy M 223t2MrsK 3.20 t2M, B) T '3:96 (3M;s)i' 7.1 4^(tH f 'S); 7.64 (2H; d, J = 
« 8.0.^), 8.08-8.17 (1H, m), 8.46 (2H, d, J = 8.0 Hz), 8.71 (1H;d, J = 5.4 Hz), 9.10 (1H, d, J = 7.6 Hz), 9.56 (1H, s), 
12.f5.(lH,8). 

'■• . ' *r v.. . '■/V'; . : ^ .i*-.* ^ f '«/ s v. '.>-*: , . ? ? ! i Vr . - i . .<v>.v; , 

" *» * /; » . .'^jditiyttochtoride * •' ■>'■' . ^* * - . '"\- ; . ** *' ■ 

.- .. •• , .... Jr*'. ■ x • • J: • - *' •■*?-#■;. -v • 

v-s ;: f; vi*- N-*-rj0BB?l ^Ttie l^oon^pt>^^a«Jcbjtt^^ , • .. 

-.r^* 5 * fAirarpbDus. -v. . . " . * • »'* ■ • / ' ' 

r % r .-\vr^ ."<,.. j : 

-V . . ; '12.04(1H,s). s * ..." '•'•* 
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EXAMPLE 144 
-dihydrochtoride 

, 5 • " 

'; [0859] The title compound was obtained using 4-(aminomethyl)pyridine by the method similar to that in Example 

141. Yie!d:75%. 

Melting point: 220-225 X^methanol-ethyl acetate). >* 
... 1 HNMR(DMSCKIe)^.24 T (ah>s), 1 .48 (6H,s), 2.22 (2H, s), 3.19(2H,s), 3.95 (3H, s), 4.77 (2H, d, J = 5.4 Hz), 7.13 
10 :<1H, S),J.7Z&K 4,^=1 8.4 Hr), *9$ (2H, d, J = 6.2 Hz), 8.23 (2H, d, J = 8.4 Hz), 8.87 (2H, d, J = 6.2 Hz), 9.96-10 03 
' • (1H;m). ..... v ; v v 

... ! - '* '-r. EXAMPLE 145 * . - 

, . * * v •*> NH^f'V^nyin^^^-tS^-.S.g-t^tra*^ -yl)benzamide 

% v dinydrochJoride • 

'-;*..'* • , . . ^ , . ^ 

■ • " v > V V I Y J P«)J *Tne titte camp*imd wa*«<tftfained Ti^-3f(an3momBtt^^ thaoiethod simitar.to that in. Example ' A* 

.** 5*WrV 'MV'. A41. Quantitative. . / 
.. • 'r*jo Amorphous. ' ' . • ' . *' \; . 

- * is*.?** : MNUR (DWSOcy 412JW41^ (*H,*); £2*<2H V sV-3!B <2H, s), 3J95 (3H; s); -4.70 <2H,.d, J - 4.0 Hz), 7.12 

r ; ^»H*«|;r.77(aH«,.J^B.*^ ; v. - 

>. -^V\.X:^'MifrB.9S'ifHW9»1O.04(1H,TO)^; ■ S ■'" . - 

►T " ,, ^^»5,/V" , EXAMPLE 146 \. > . " ¥ . "".\.,"' .*• ... > f - * * 

'> ■ * - .. \. - • 

' . ^^V|t41.. Yield: 75%. v/' • ■ . 

' * ^Amorphous. 

. '135 * 
■- > : \ >^XAMPL£?1'47 . • - # ^ « ^ 

' * . ■ • ■ *.. 

• >ufifiydiDchtoride 

. 740 , ' ' . . • " 

, * ^ ^14UYieId:33%. • . - ' ' • • . . . - . ^ • ■ , - - 

. V- --.^'AroorphoiJS. - ' - ■ y - " ; . . .J;/ v- ,/ . , ^ • " *: • .< t '-» . 

" • • ' - " ' " " AHWMR-(DWSO^Iey *^*23 •(6H f -i)^:^(W>8),^.1B:pH: s),t!W,?7 (4H,Wj 3?6*37B (aHlfitt), r3«<3HrB), 7.1 ? * - • ' 
45 ^1H^), 7.72 (2H, d t; ii = 7.6 Hz), 7.96-8.12 (4H, m) ; 8.84 (2H, d, J = 5.6 Hz), 9.25 (1H, bf^). ' 

• . >A^v£XA«BLE44&. J .. \^\, ; - . • .v. - ^ • 3. . • . -i>-- s 

^ • « * • *. ' : ' ' v 5 "^" /v"' ? v •* \"-i ! -t "V ***"*.. * * . .* * • t '• * •* - 

>W*V % i ;>.yieW:59%). . , ' . . V 4 • ' ' . •. 

* ' Melting point 197M 98 °C. ' ' : " • " * ' - 



EP 1 270 577 A1 

. 1 H NMR (CDCI 3 )5 1.19 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.63 (2H, s), 3.93 (3H, s), 4.59 (2H, d, J = 6.0 Hz), 6.61 
(1H. s), 7.19 (2H, d, J = 5.8 Hz), 7.41-7.53 (3H, m), 7.93-8.01 (2H, m), 8.51-8.56 (2H, m). 

- * EXAMPLE149 
5 

N^2-(4-Pyridinyl)ethyI]-3-(3 l 4 l 8 ( 9-tetrahydro-6-methoxy-3,3 l 8 l 8-tetramethylfuro[2,3-hli^ 

{0864] The title compound was obtained using 4-(2-aminoethyl)pyridine by the method similar to that in Example 
* 148. Yield:68%. 
io belting point: 1 44-.146 °C (ethyl acetate-diisopropyl ether). 

"\*H MMR (COCy 5 1.24 (6H, a); 1.30 (6H, s), 2.17 (2H, s) t 2.68 (2H, s), 2.91 (2H, t. J = 7.2 Hz), 3.70 (2H, q, J = 7.2 
' » .?Hz), 3.93npH, s), 6!62 (1H, s), 6i65 (1H':brs), 7.17 (2H, d, J = 6.2 Hz), 7.41-7.50 (2H, m), 7.79 (1H, s), 7.81-7.87 (1H, 
4**%&&i(2H t d, J = 6.2 Hz). 

EXAMPLE 150 ' v\i./ *. - ^ .: 

:\ * ' ^^hydrochloride . -\ « 

{O06S1 ^(3,4,B^Tetraftybo-6-frt^tte chimtde tiydrochlo- 

!i r^V-ride(03Pfl; ftfi91 wmol) was addedtoasohition ot2TaminopynmkJine (Z2i3 n^Q7Q0^rmoi) }rpfmnBi3mL) l and 
f the mixture was stirrad at foomtflnoperaturetfor 2 hours. Jhe reaction solution was combmed with a saturated aqueous 
\ * solution of sodium hydmg^vcactionate^and extracted wftft ethyt acetate/ We extract whs washed .with water* <and then 
•./c f : ^concentrated under reducad pnascureKThe residue was«onvBfted.into a^nydrochloridesaJt wittvtfM.solution.of hydro - 
pr *5 -5'vgen chloride/ethyl aceteta, and tbenxaancentrated under reducetftiressutar to obtain thotitte compound (0.29 g, Yield: 
79%). . . 

EXAMPLE 151. * : ■ 

V.;.'- >ra«tum 

'Vr; ^ 

.ssoaaaatraiett^^ ,abasc;silica gel 

; , * Amorphous. ■ - r ■ ""• " "- > • - 

. >T : a.4»*tt),:7-99 (2H, d, J^8>4,bl2), (l«-n^ B.42 <lH,-d, J^2.6 Hz) t A^t (M4«far s)^9.75 <1Hf*J = 1 .6 Hz): 

\\ ' . v;.. . • ^ . 1 :r • • • * ■ - 

<5 EXAMPLE 152 '. ; V^: 
: >:&"S ;W<«pWofo^pyri^^ -yt)benzamtde 5 

• --^vv < t51^YieW:-B5%. ' : - ' • : ' ; • . 

*«. Amorphous. ^ '. ■ -/.-*•. J'" . 4 . • s> '- * ' V" • '. ...«'•"-■'■"; * . ' " v 
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EXAMPLE 153 

' - - ..^Nr{4zPyridmyl)-3-^ 

5 £0868] S^a.A.B.Q-Tetrahydro-B-methoxy-a^.a.S-tetramethylturop.a-hlisoquinolin-l-yObenzoyl chloride hydrochlo- 
ride (0.50 g, 1.15 mmol) was added to a solution of 4-aminopyridine (0.119 g, 1 .27 mmol) in pyridine (5 ml_) and the 
: mixture was stirred at 50 °C fori hour. The reaction solution was combined with a saturated aqueous solution of sodium 

hydrogen carbonate, and extracted with ethyl acetate. The extract was washed with water, and then concentrated 
under reduced pressure. The residue was recrystallized from ethyl acetate-diisopropyl ether to obtain the title com- 
.. 10 . pound (0.25 g, Yield: 48%). 
\ Melting point: 175-176 °C. 

' . <<> 1 H NMR (CDCI 3 ) 5 1.27 (6H, s), 1.31 (6H, s), 2.22 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 6.64 (1H, s), 7.48-7.58 (2H, m), 
7 » NViVYto^WH, m),.ft.00-a;06<2H 1 niP8.4M^4 (2H, m), 9.71 (1H, br s). 

■;.v : ... ■ : N >v . . "... ^ ^, ^ 

• ^5/v^xAMPi^r&4<^ i ;;.V^: awe v . - 

■ * v v"vv:ijenzamide 

- *> ' ' ' " • ' • 

; v ">\ /*2» v ^0869} * A' mixture^ >3-(3C*3,Me^^ 
~i -^ .dnx:hloride (Zi7^g,i5^2mmo*) ajidtrranytchJontfe (2m^ 

• 1 ^concentrated under retitio0d'prB8Sure,.and:tfia residue was combined with toluene, and concentrated under reduced 
/ V* ". £. pressure again. A solution of MAn^o^3^>cWaropyridine (0J50 % 3j07mmo») in N t N-dimemyttormamide{1 D/mL) was - 
f - ^7?-- cooled with iceandsbdhim , hytfrtde'4B6%sospef^ 

:*"*^af the acid chloride which had beefrpfevidusiy prepared was added thereto /The mixture. w«s stin-ed^t room temperature • ' 
- jj-i . : ■V^'for^QLoj.iogtes, poureduinto ice v>dfe^«diheo^extracted with ethyl acetate. The extract waswashed with water, and 
. \= ■ \ >m^|geiiia^ifcal^ subjected to asbiumn chrorTxamgraphytjna-basic silica' - ^ 

-,'gei '(eVhyili*^^ , r . - * -JN£ 

'■fK^ ' Melting point: 227-2m*C: , . ' « - : * ' " * •* * : .' ' * '* . 

K .?J$H MMR (CTCJ 3 ) 5 1 W f6HH%TO£'(ftf. iflrf»1«r«)3a-M.(*!? 3.93 W atffe© ^ ttftsi.- T £2 («K t, J i 7f6 

" ^.•.:*- , 'V ; 4^Hfl. s T»{1«A>w7AHz) l 8.0O-8J)612fim^ i aj5T.42H f s) ) 9.02(1H, brs). 

. •■■ • - . 

... -EXAMPLE 155 f ' /■ , •> - • ; V. ' . • • . .* v v > , . . .. ' >. y 

. r v Vr vhy df oc hte ide v • ■ : *• , v : ; - * *>"* -■ . - '»■*. ^. * 

/ - . * / :v ''}--.' • • ■ : : r- ■•»** ; . 

• V, . - ^ ' 

• <y. .. r ^^traa^ethyiurd[23^}^ 

• •• ■V - r ^ : ^mixt0JB«as^^5^ mto a saturated aqueous soiufian of.socfeum 

*\f »V;A . tn^3drogeTHS3*J>onata, Th4s was extracted with ethyl -acetate, and then the 4ntlTSfjLfntkMBBM& with water, ead concen- ' 
. :4 :r : ■ * trated under reduced pressure. "The residue was subjected to a column chrom atog ra phy on a basic silica, gel (hexane/ 
2**s4# V *; ethyl acetate^ :\)d6 'obtain a free base (5.05 g t Yield: 94%) of the title compound. 

*V ' • f HNMR {CQOz) 5 1.25 (6H, s), 1.30 (3H, t, J = 7.2 Hz), 1 .31 (6H, s), 2.17 (2H, s), 2.69 (2H, s), 3.93 (3H, s), 4.21-4.30 . 
; v -J: : ^v\Wr^.rn>;*.62 (>W t >^ (2M,m'):> ^ ^ ; ' . . 

"?* :^*. * 1 *i • • ' 'thenttui uentrated under reduced pcaBaure lo .obtaia the^titte ^compoxmd .* ^ . ; 

vsd . yAmorpttous. "'*"•. •'? \ <v >». :»." .- : ' - v - . ' * • 

r * ^ v>- WM ^H, t),A«taH, : &>/4.t)3 > 

' 0^ (2H« ttJ^&Z H*l 4.V(2»^. q,4 = lJH2).7:li<1^s>,7>^^.j^^^ f1*U), ,3.2*8 39 m)\&2fl^35* # ; 
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EXAMPLE 156 
- . Ni3-j3A8.9-Tetrahydro-6-methox 

5 • [0872] 5 M aqueous solution of sodium hydroxide (5 mL) was added to a solution of N-(3-(3,4,8,9-tetrahydro-6-meth- 
oxy-a.a.S.S-tetramethylfuro^.a-hlisoquinolin-l-ylJbenzoyllglycine ethyl ester (5.00 g, 11.1 mmol) in ethanol (20 mL) 
and the mixture was stirred at room temperature for 1 hour. 5 M hydrochloric acid (7.5 mL) was added to the reaction 
mixture and the mixture was concentrated under reduced pressure. The residue was combined with ethanol and filtered, 
and the filtrate was concentrated under reduced pressure, and this procedure was repeated 3 times. The residue was 

10 combined with diisopropyl ether, and a precipitate was recovered by filtration and dried to obtain the title compound 
'.(5.15 g, Yield: 98%). 

> ^Amorphous. 

« I •/ •: AH NMR (DMSO-cy 5 1.23 ($H t s), 1.47 (6H, s), 2.21 (2H, s), 3.18 (2H, s), 3.95 (3H, s), 3.96-4.06 (2H, m), 7.12 (1H, 
! - v. :^^v-7.70-7.82 (2H, !*),• 8.1 fl-fl^»j(2H, m), 9.20-9.28 (1 H, m). 

• ExAi^euE isfe v :» '".ut? ; ; *• 

, \ » C4-(2-Amino-2-oxoethyl)-3-(3,4 I 8 l 9-tBt|j^dr6-6^ -y1)bea2amide - 

> - 

■ ' 20 ? J0873]. 1 -EthyK3-p^methyJaminopropyl)cartH5diirnitie hydrochlorioV (7:422 g r 2.20 mmol);was added to a solution 
^cf N-[3-(3,4A9-4elraiiydo^methoxyT3A^ ^hydrochloride 
; • ./v., (0.80 g, 1 .69 mmol).and 1 -hydroxy^ H-benzotriazole monohydrate (0.285 g, 1 .66 mmol) in N.hWimethyitormamide (4 
V.? >>mL) and the mixture was stirred at room temperature for 5 hours. Cone .aqueous ammonia (1 .7 ml) was adcted thereto, 
;;«•■ and the mixture was stirred.a! room temperature tatherfor 1.5 hours /Tft enaction solution was combined with- water, 
y<25 . v and extracted with ethyl acetate: The extract was washed with water, and then concentrated under reduced pressure. 
H The residue. .w^subjecte^to^ column chromatography on a basicsiiica gel (ethyl acetate followedcby sthyl acetate/ 
; ^.^tiB^ ^ ^tittexompound. (0.43 .g, Ytett-58%)/vAiiirt4uo^ acetate- 

\ ** i Wte^p^dtiw!l-\^>^' 1t? . . t - - - •,;»; '. - ;; 

V Melting point: 141-142°£. ' \ • . v .. .«■■ " : , % 

Vr* *.v JH NMR (CQ<^ 

\(1H; br;s); S;33 (1^ ■ . - , " r 



■ ^ '^T>>gi.titte;cCTT!poun^wa3^pi>taiBed foggg^i4fl%^w riotaoi r ^iHtthyfeMtUB6<tngtharioJ Pd gimiiar to 

, ■ • i - ... - ; 

;^;;:aa&l^ ' ■» - • ,r. 

•y.^ , . :. -•' ; ' 

■• . . . *•'.-..' \.'J-. ' ■ * - * * * . * y . s 

-EXAMPLE 159 . s ■ - r • 

45 . ' ' ■ 

N-[2-Oxo-2-(prrtmyiamino)ethyl^ 
... .,>aben«amide i '. v ;> " " ?»; .*">■ '**'• - 

VVj|D075}:>' > TYielhy^!ne 1 ^(0.7<^ , TT^?5^ sohitiDn of 

,^3^;43^telrahydn>-6-meth^ 
; r^VB, > tJB9.i«nol)'anpl t^dro^lj^etimriajote^^ 
* > :;,;:^d.the^ wmo^yffi added-thanetp and 

. ' . v the mbcturq ma sW&&fyomtesry>efBl\jr$toti2. hours. Thei««ctjon n»rture was combiriedwtth -a s^unated aqueouB 
*> 'K35D*utbfi£f s^iur^ The:e«tTBCt wbs wasted with^ater/ and then 

V~^y\{pDTTU3^^ s^getetttfi,gCTturon c J j ii w l al p grq phy-twta'bagie Bifca gel 

. ;. ^^(ftaftgmc/ethyltaceu^ 4 ;>.fpfio»0ri (qf eiM j&OHfe'^^ ihd^da wwnprountf (0 30'g, YreM;3S%). 

" : V *v Amorphous.** .. ' '\ - ■* 2?- *"?;.' V • r 

•7. 1 H N^R (DA«SOrcy ? 6.;T^3*(6S^ : i :27 (6H, s), 2.14>(2H f \s),2:65 (2H, s)/&93 (3M, s), 4.21 (2H, d, 3 = 5.6 Hz), 6.62 
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(1 H, s), 7.10 (1 H, t, J = 7 : 6 Hz), 7.26-7.41 (3H, m), 7.46-7.57 (3H, m), 7.87-7.94 (2H, m), 8.06-8.15 (1 H, mj, 8.90 (1 H, s). 
. , EXAMPLE ,160 

5 N-[2-Oxo-2-[(4-pyridjnylmethyl)amino]ethyl]-3-(3 I 4 1 8,9-tetrahydro-6-methoxy-3 > 3,8,^ 
isoquinolin-1 -yl)benzamide 

[0876] The title compound was obtained using 4-(aminomethyl)pyridine by the method similar to that in Example 
159. Yield: 62%. " . 

10 Melting point: 1 97-1 98 °C (ethyl acetate-diisopropyl ether). 

• S\*H NMR (CDCI 3 ) 6 1.22 (6H, s), 1 .29 (6H, s), 2.16 (2H, s), 2.67 (2H, s), 3.93 (3H, s), 4.12 (2H, d, J = 5.4 Hz), 4.43 
r;. (2H, d, J = 6.0 Hz), 6.62 (1H, s), 7.11-7.19 (3H, m), 7.41-7.50 (2H, m), 7.65-7.71 (1H, m), 7.84-7.91 (1H, m), 7.97 (1H, 
1 ^6) t 8.43-8.55 <2H t m). . " ..... 
• * ■ - . A V h '. • :- 

» isoquinolin-1 -yl]benzamide 

• 

a>,- ^08771 ' ; NThe ttle compound .was twined 

- 4:. 159. Yield: B2%. - ' ■* ' /■ - ■ ' * : / - r . * 

Amorphous. • * ". -v -' ; * ■' i<1 - ." '! v 

I' .: ^U 1 H NMR (CDCI3) 5 1.20 (5H, s), 1i30 (6H/S), 2.17 (2H,*);2.66 -(^^A9T-4M t i/M:6.0-Hz);S52 (2H, q, J = 6.0 
* ' *r Hz), 3.92 (3H, s), 3.97 (2H; d, ^-5.4 Hz), S.61 pH r 5)/5.72-6T8 (tH^K^^IO^^^e^'H^J-T^T^^O (2H, m), 
•»25.v.* 7.76-7.81 (1H, m), 7.88-7«i*4 flH, m) t .T98 (iH/S^e*1-8.47 (2H, m). : ' * ' ' ' • ■■ • r» . 

0 ' ... Cv»I. ' 'X . " . - O.* 

^•'•©UMpS^ ' "V " .-. > v : • •; ' H .*< ' - V- 

*■ -"'V :: V^i^y: • r . . ;*:, ■ '* ^ - - • "\ 

1 J N-[2-(3^ridiny0ethy^3-(3#;*,9-!e^ 

«ST ; . .. " .' ' '. \ .* ■■''■•*!?•.* ^ 

' *T, #0873] , :n rhe title compound waaabiaft^ftwfa:*^ . 
. . . <-\*m>iia-1^yl)benzoic aodiiydfochlorkie arvi 3-(2- aminiBathy^yrjdiri^by the method sirtliiar tothatin Example 159. Yield: 

. >" BSr/o\ '• . . , v: \ * . . N * 

j . ^Amorphous. * * - * 

v' ; *-. - • . . . . . k • ■ * ■' ■ 1 .-.*■*'; - ; 

* 4. nolin*'Vyl)benzdic actd hydrochloride and'2-T^-ammoethy1)pyritiine by the method similar to that in Example 1 59! Yield: 

Amorphous. 1 . * 
.v , ; ^tM^iQati^S^aSf <aH a ,s) l .>1^.ifiH v *«) > «2.17i2Hk»k»Jra -s) f ais (2H,^J « : 6^He)v.3:a5 (2H r q v J = 

■ v v < +^*»t3H*« f :$»fr^ (ih; 
^>' < i.'ExwifPUEi64; •;. j 1 ^ o.: T : .■■■■ 5 \ m . : "'iv. a-'" 

> V"oohn^-f1)benzo^ 

Melting poiftL 5 1TC-17B^affethyl acetate-diisoprepyl etber). 
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*H NMR (CDCI 3 ) 6 1.23 (6H, s), 1.29 (6H, s), 1.82-1.99 (2H, m), 2.16 (2H, s), 2.62-2.72 (4H, m), 3.41-3.50 (2H, m), 
3.92 (3H, s), 6.60-6.65 (1H, m), 7.13 (2H, d, J = 6.0 Hz), 7.43-7.46 (2H, m), 7.83-7.90 (2H, m), 8.50 (2H, d, J = 6.0 Hz). 

EXAMPLE 165 

5 

N-{3-(3-Pyridinyl)propyl]«3-(3,4,8,9-^ 

[0881] The title compound was obtained from 3-(3,4 1 8 i 9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro(2 l 3-h]isoqui- 
nolin-1-yl)benzoic acid hydrochloride and 3-(3-aminopropyl)pyridine by the method similar to that in Example 159. 
. i ■ 10 YieJd: 55%. 

Melting point: 1 61 -1 62 °C (ethyl acetate-diisopropyl ether). 
; :r . . ^HNMR (CDCI 3 ) 5 1.21 (6H, s), 1.29 (6H, s), 1 .79-1 .95 (2H, m), 2.14-2.1 8 (2H, m), 2.60-2.69 (4H, m), 3.38-3.49 (2H, 
8 > ,> m)> 3.92 (3.H..S), 6.61,(1H,s), 6.81-6.90 (1H, m), 7.18-7.24 (1H, m), 7.41-7.55 (3H, m), 7.86-7.93 (2H, m), 8.42-8.47 

,..>.. %?^(2H,m).. v •* & . 

-Wi^j '• ^^V&z;^. ti . •/ . .... ■ , - ■ .. 

\ \y :£XA**sfi£ 166"; V" ' -v- 
>\u- y ->. - • • ; f ... v > * v -.-\ .* ^ ;v % 

> - f '- *i N-[3-(1 H-lmidazol-1 -yl)propyl^3-(3,4$;Wetrahydfl^^ 1 , * • 4 , 

.:' "-v. ».. - vbenzamide 

.» 20 - .' ' ; . ' ■ . i? . . . .. *V 

. * ^{08821 : ;.The-titlecompound was obtained ^ • c-. •;. 

• ... \ 'v. */cno1in-1 -yl)benzoic acid hydrochloride and 1 -(3-aminopropyf)anidazole by ihe method 6imitarto that. in Example 159. ■ u \ ♦ 

"\ v >: Yield: 70%. - . ' -> .• • - l"^, 

'>.':; ii; ^ Melting point lO^IOS'C (ethyl^cetate-nexane). 

/- 25 ./j tH NMR (CDCI3) 5 1 .22 (6H; s) t - 1 .30 (SH/s), 2.Q4"(J^;quintet, J -.7.0flz),/2.t8 , (2H', t fc) r '2.68 (2K>s) t l 3.3&-3.47 (2H, ^ ' > 

- m)/3.93 (3H^#^;(2H,,t^^ . • - 

- • - -^/^lU...: *~r . ■ ■..,/<■ • • "• . v .> , . 

. : i. ^EXAMPLE tf?7 , ■«;>**.■;:-..•;/ ■- 1 * , v.,V- 

■■' ■ •" " ; ... *• !- • " : - : ■■• *. . ~ * 

V.N^2-{4^(Afr^ i p^orW ; ** . 

v ....... ..benzamide^/f. \- Vt . . # . x '.;.'."*- " l '■ ' ' ' ' ■ ' ■ * "A ; 

> , / V" *' ' . • . . 

.^:**':.^pte^f3ii5Bld:^%;-'*v - :; '. • . ' . . \ : ' - - : 

t;" ;.'\;f;Meto 

? V .;V^\^tt3H^)V»^;{2H;^ 

• .>.;^4D ^ •^pH,:m): f ^33r'ZJB9-(1H f :Tn). ■ .•' .-.'*'', • ■ - : — ^ - : : 

; - . 'Vi-. ,r * " - ■ ' - • ' - * r - J ■■ ; ' ..■■>'* 

^5 bereeamide .* 

.r»...- [0884] Jhe-titie compound .was obtained froma-ia^.e.STtetfah^OrS-memoxyTa^AS-te^ . - : ; v 

i^r. ,y fH>^A*y<)tiengalc acid ; v ^ 

. : < sd. :AAefting punt >i:B7-18B.°C'Xetnyl-aceta£e4texane): 4 • - : " 

, • • ,}.**;*.-, / • ^ :. f • ? 1 ^ .; • . - • • ; * • 
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EXAMPLE 169 

. ~N 7 (Hexahydco-5-oxo-1 ,4-thiazepin-6-yl)-3-(3A8,9-tetrahydro-6-methoxy^ 
- 1 -yl)benzamide 

' [0885] The title compound was obtained from 3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2 t 3-h]isoqui- 
nolin-1-yl)benzoic acid hydrochloride and 6-amino-1 ,4-thiazepin-5-one by the method similar to that in Example 159. 
.Yield: 51%. 

/Melting point: 206-207 °C (ethyl acetate-diisopropyl ether). 
. 10 ,yi : H NMR (CDCI 3 ) 5 1 .26 (6H, s), 1.29 (6H, s), 2.14 (2H, s), 2.50-2.89 (3H, m), 2.71 (2H, s), 2.87-2.97 (1 H, m), 3.58-3.83 
' *(2H, m), 3.93 (3H, s), 5.05-5.13 (1H, m), 6.62 (1H, s); 6.80-6.88 (1H, m), 7.45-7.50 (2H, m), 7.89-7.96 (3H, m). 

i-i: :• ; EXAMPLE 170 . . - * \ : 

. !# f.v fbenzamide — - * - v 

; .C* *>S|0886] The title conpourid was obtained *^ 

^ r .; * 4 nolin;1-yl)benzoic acid hydrochiark1e.antfj4il(2:^in^ in Example 

V 20 . ?159. Yield: 53%. - '\ ■ • V . 

• . - /Amorphous. - r * * ■ - ' - f * - * '• * ■ 

V' * .<7«H NMR (CDCI3) 5 1 .22 (6H, s), 1 29 wi,.a}£U7 (2*4,6), 2.66 <2H; S), 3^K339 (2H;.m), 3^170 ^.^ 3.92 
. V i-'. 'tfi-pH, s), 5.12-5.18 {W; m),6.44 (2K;4^ «5-2.I*«3£2 f»H,s), 733^.44 J^/m); 7J2<s7«)-(2H t tn)?a-14..(2M 1 d, J 
* ; ■„ <«\.c 5.2 Hz). . . -.-■«..■ ' ■ ; . ' - f 

?»«*Ma5 fc: * .. ■ •:■ ■•- J, ■ 0v< . '" A 



/'^-{2-(2-PyT«if«yt«m^ ^ * • 

•benzamtde • * ?. . ■ -*v ■• "• '. , -V * - ; *. 

»-30 • . " . rf. ' ' ' ■ ;\ ■» '. . ■ * 

» ^5^0887] " Thif titte cc««poend *fe QbtamfidlftDm ^3.4^>tBtraftyf^^^ 
/:v:"&. ^nolin-1-yl)benzo1e1fcid rrydrochlorida and ^^^arpintrathyijamrojp^dine by the method smilar toiftiat'ln Example" 
. : • t ; t59. Yield: 33%. ■.. - ^ 

v 1 ^Amorphous. * : ~ • ,,! .r / - v ; 

..* r : . ^'.cbhydrochiDride . , ■■- * , • *...■■..■ ...j.. ' • ? v.* . 

. :'- r ^"1098^1 : -Tha^^ N;NKfethytethy k H H^a nw^ that Wi^xanpte' 

' ■ */155. Yield: 47%.. /• V •. - •• r . • « v - 

^5 ^fctnorphous. ...... ^ 

tf 'rtNMR (DMSO-d 6 ) 6 1.22 (6H, t, J = 7.4 Hz), 1.24 (6H, s), 1.48 (6H, s), 2.20 (2H, s), 3.12-3.32 (4H, mj, 3.62-3.81 

S,'- V V > V , • , f - ■ >. y. . I v V ^ . ■ • ■ . v,VV^" '} V - *■* 

W v : A€XAMPl£l73- • / ; ; • ■ » - - 

/?•■* 4:Amorphous. . -v*. • ■ *.« " i% * ■. ' S, T" 

* vT ?^ r ?H NMR r ^(Df«©0?dyr 5 1^23 ^ »);1.43 (BH,.s>, 2.17-2^0 tt4H; /n), Z:9&-322 (2H,^);.1K |2H, ; br s)r3-95 (3H, s), 
> ? ■ ./»r7.12H(1H,s)/7:72.779(2H t m) t :8.14-8.19(1H t *m), 8^7(1H, s). *« 
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EXAMPLE 174 

. K-{1r:Azabicyclo[2.2^ , > 

benzamide dihydrochloride 

5 

[0890] The title compound was obtained using 3-amino-1-azabicyclo[2.2.2]octane by the method similar to that in 

Example 155. Yield: 49%. 

Amorphous. 

1 H NMR (DMSO-d 6 ) 5 1.23 (6H, s), 1.48 (6H, s) t 1.88-2.38 (7H, m), 3.18-3.83 (8H, m), 3.97 (3H, s), 4.27-4.48 (1H, 
10 ■ m); 7.12 (1H.S), 7.70-7.78 (2H,m) ( 8.22-8.33 (1H f m), 8.43 (1H,s). 

. vipXAMPLE 175 /..,vS.y. 

. > t, .^N^2«fArrt<fk)-2-oxoethyl)-4-(3X 

15 . * , . i • • 

: ; JQ891 ] The title compound was obtaineUfrDm4?{3^3 T 94etra^ 
5 • v v\Qoiin ; 1ryi)t3enzoic:acid tiydmchlonde^aAd giyonarnide iiyrirocritoriiie by the method similar to .mat frv Example. 159. 
r;** Yield: 31%. ^ \ % 

. * \:Meftingpoint:.135Kl^^ y ■ 

40 "s- tHWMfl .(C0CI3)*«;1^5 (BH.cfij.iai (6H v 'sKf2.»12H f $*2:7ai(2H; '^/3.S2 
..; :(1H,.2>rs), fi-5fir6.fi5 (2H. m>, 7.4-^7;57 (3H, m)v.7;B6 (2H, d, J = 8:0 Hz). 

^..EXAMPLE 176 . V* V- . *' <■ - 

&:? 1 Memyl4M33<VUl;B,M ethyl 
; ^ester . >. . - v. \ . - ' 

; -.r-iv.; . . 

V^SW^ftetfaylBthi^ TTtrnol) *and ;1 ^ah#l^{3*l^^ 

' ? v ; #0,479 (#2.50 mmol) were added *ta- a coiution oA $~&A£ t ^etr?tyifro»&mefa 

-quinoRnyl sflftienztit eod hyto oc ^htoriOe tQ.B0^> %92 fflmpfo* ^Tyn^oxy^-benrotria^temon^^ g , 2:1 3 

A^y^im^ rnL)and:tfce mixjare 

.lirv was stirred at row temperature for 2 hoari. The reactionmtaure was combined with water, and extracted with Tstftyi 
; f . aja#ale.Th*.extiactwarw^ 

* : v . 'XQ&vtohjntti "jstu dm hilugraphy; ^orvajtJBSc. sifca 3£l ^ctrtyi^acetaieJ&rietftaQOI . ,tsr),v JBtf rtsccy&atiized .ftom Jisopropyi - 
•das \>cether;4>exB^ : 

*\^Me^ -, " / * ' * - > * ' . < "* - / 

^spi^^ -. - 

-example 177 "... * / * ' : \ . ■ ■ , . ; v ' 



. .v; hydrochloride . ,.r , .*-.. .* : " • * * 

45 [0893] 1 M aqueous solution of sodium hydroxide (8.0 mL) was added to a solution of 2-methyl-N-[3-(3,4,8,9-tetrahy- 
dro-6-methoxy-3,3,8,8-tetramethylfuro[2,3-h]isoquinolin-1 -yl)benzoyi]alanine ethyl ester (2.60 g, 5.28 mmol) in ethanol 

'*% ^i*Oftky<Qg&.lte.rcHKt^ added to 

',v;\ *iije «act«M»njjttwfp.«nd \texrxfa*p w*s Qctn^antrateffueate* reduced preaeajfc JtowsteJe wascorBtadnad withettianoh 
"V •* ^ ffltBfed t -ftnd th» fttrsfie was c bnoen ft at ed under reduced pressured and tras pnxcedure was ^repeated 3 times. The 
- » <t xesidue wes:crysmnaed trc^^^ 

•^^^M^tina■p«lt: igr^oi^c. • ■ • . . . ... . • • • • - . " : : 

r^;\%IWR pMSO*cy,6 %24^tir^>iy(fiH£«y a ^SX0H l i0 t ^^2^30 (2H.iHV'3*tO-a22 (2H,yn);BJ5 (3H, s), 
: < ^7.12 tlM; s) t X&7.7B (2H; m)/B.1^^(IH^mh : a^ f>«^>i 8.90 (1H t m). ; 
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EXAMPLE 178 

r>H2-Amino-1 J-dimethyl-2-oxoethyl)-3-(3A - 
benzamide 

5 

[0894] 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.920 g, 4.80 mmol) was added to a solution 
of 2TmethyUN-[3-(3,4 l 8 ( 9-tetrahydro-6-m hydro- 
chloride (1.85 g, 3.69 mmol), 1-hydroxy-1H-benzotriazole monohydrate (0.622 g, 4.06 mmol) in N.N-dimethylforma- 
■;' -mide (20 mL) and the mixture was stirred at room temperature for 15 minutes. Cone, aqueous ammonia (3.7 mL) was 
io .-. added thereto and the mixture was stirred at room temperature further for 15 minutes. The reaction solution was com- 
• timed with yyat$tf t ^#«#racted with ethyl acetate. The extract was washed with water, and then concentrated under 
.mduce^presf&ire, The r«tfdue was subjected to a column chromatography on a basic silica gel (ethyl acetate/hexane 
' . ' > 9:1, followed by ethyl acetata£wtfcanoU9:4k and then recrystallized from ethyl acetate-diisopropyl ether to obtain the 
. '^]}4it\B compound (1.05 g, Yield: Bl^/.k- wx,. »,>.:". 
, V::v/«' 'Melting point: 129-131 °C. *V.~- " 

* V MHNMR(CDCI 3 )51.25^ * v * . : 

' -* W. - . *v -\.- : % - , 1 

A : '• rJEXAMPLE179 "X - \. ; \ •':;.?/•""• • ^\ 

* . N4itethyl-3-(3,43,MBtraft^ X. v. 

.s*. v s., £"[0895] 1-Ethyl-3-(3-dimetftytHrtn^^ : " 

• a'^of 3-(3,4 t 8,9-tetrahydro^rnBthoxY-S;3£3 rra^ acid hydrochtorisfe (0.80 g, ■ 

v*V. > 5 " ' ,»**~»<25 sj£l .92 mmol), 1 -hydroxy- 1 H-benzotriazolffmonohydrate (0:324 g, 2.H rnmoi) in W^NniimBthylfoTrnamide (4 mL) and the ^ 1" "~ . . *» 
\;*'« ;V« * ;* ?: mixtomwa^ stirrqd at room temperate -* v , 
v ... ::>'.:tth{^^ 

* -* . * * > Vaomfcmed wftf^ate#^<M^^ «8ract vwt -^a^iatf with vBte*:«nd thenroncentrated " * ..V/ jy ■: * ■ 

zander reduced pressure ifW^caskiu^was racryste#i*etf(rocn etftyi acaWQ^fcisa^ropyi dtke* to .atoteia .the tftte com; . S / w V 

*■ pound (0.39 g T Yield: 62%). ■ : >.j; : • - ; . - - - ,, *• , / ' - , : ' . -V." ' * 'V ■ <X*\ r > ' £ 

, . o. $S Welting point: 206-2D7 °C. • : ' r; ' v ■- ' * . , '"''^ . 4 : ' " V v< .-^i " * •, 

,. ' ^\* :> v '-.-./v : 'V.' 
;^/^A^ (W.vfetifl2^Jfe 7:40 : ?.48.(2H, oi»;X78^H;«^33-7fl0^tH, m).- . ^ : -;-^-r 

./.:^r -r.^. ' v k . " ; # v ... ' - • \;.\; 

;r>: : ' ^ ■— 5r »" 

v . v. . * . 

. » .>//. . Vfigfld^yot^ - 

-v.- ?^ThB^xtract«aB washed wmi wate^ torn gtfayJ • * " ^ ! 

r ■' if. y^5XAM^t£:180 ^"#&>.. #s * . ,V' ■* u - - 1 - -\ >'% - ' ' ' - - 

y ;y^.^ ; > ..>^ia^y*i*>fftf0ic agkt,i^tfal^te tand a^O% ^moi» yriutwfi jyt^ytemingbyil ft» walJ tad afrntiarJn that in £x-^ ; , - m > 
^ -r-vl ample 157. - . /- **♦ ■•* *«. 71 ^ • ' . - v . . , ;>..*' " w > t ^ ' :/ ' . . /• ^. / " • 

. , { :; . . YieJd: 5B%. ' ' ■• - • . ■; 



EP 1 270 577 A1 



EXAMPLE 181 

.3,4,fl,9rJetrahydro-6-methoxy-3^ 

5 [0898] Phosphorus pentoxide (0.68 g, 2.41 mmol) was added to a solution of N-[2-(2 t 3-dihydro-7-methoxy-2 t 2-dime- 
thyl-5-benzofuranyl)-1 ,1-dimethylethyl]«N'-phenylurea (0.68 g, 1.85 mmo!) in phosphorus oxychloride (3 mL) and the 
mixture was stirred at 80 °C for 1 0 minutes. The reaction mixture was added to an excessive saturated aqueous solution 
of sodium hydrogen carbonate, and the mixture was extracted with ethyl acetate. The extract was washed with water, 
and then concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica 
10 gel (hexane/ethyl acetate 3:2) to obtain the title compound (0.34 g, Yield: 52%). An aliquot was recrystallized from 
• hexane-ethyl acetate. Melting point: 135-136 °C. 
V-'V*H NMR (COa 3 ) 5 1.17 (6H, s), 1.51 (6H, s), 2.79 (2H, s), 3.53 (2H, s), 3.91 (3H, s), 4.59 (1H, br s), 6.52 (1H, s), 
X U -*6:BB^9a.42H;^ 

- ? : .-■ " » ^ *-sS.r ' . ■■' > -V. , - ; .V*. 

V;V:v^-8A8,9-Tetrahydro-6-methoxy^^ **« i» 

*T • • • ^10899] AmixlumofNr[2^ I 3*CliW^ir^ 

20 ' vny|)ureft;(1 1QQ g, v 2.5t l mnio});ixtesptjolftffll5xyctiloiide (1:92 g; 12.6 mrnol> and. toluene (1 0 mL) was stirred at room 
« : . : . temperature for.2 hours, en£ al fcO °C further for 30 minutes. The reaction mixture was poured into excessive aqueous 

. soiuti on.of sodium tjydrodttde; an& extracted with ethyl acetate: x Ih e> extract wes washed with water, and then concen - 
trated under reduced pressure. The residue was subjacted la«r coiumn.crjiumatDgrBphy on asilicaget fhexane/ethy I . 

; ► f acetate 2:3) to obtainthetitte t»rnpouna'(050V.g^^aa*52%); An aiitfuot was JiecryBtalitted fromfiexanerethyl acetate. 
*V*5'., Melting point: 139-140 °C. ' 

% &VH NMR (CDCI 3 ) 5 1A71RWW^ {3H&)?4JS2 (W, my, .6:62 

1 : - 5^W#*fc.«-B1-6.93(4H,Tn^:7.>?--.^ • " r * 

.i EXAMPLE iS^i&^jk ■" > ' < J% ''^V*^* - * 

• y: v)*, v ^MtS^Tetraiiyo^^ • - ; ' 

\ . '■ t * • • • • - •■ >^ ..' • - ! A ; ■ 

• •; '" 4 CftQSOOf \A free base of the title aTmpounjimisbtajna^fRTO ^^^ir^rjar'^imBe^^ 
' . vV ,inyr)-1 ;l ^ g m?ll^ttfU i y ^^ tt^ methoo^simiiar to ithaf miExampte 'Uffi-iThis was^dissohred in 

^ ^ ^ ^cerrtratexlujT3^ 

rs.^^^ - / . - >• ■ ' / : - *.v . 

k ;W:uip5BiiH;:Bp3r<iHAS). • • • • r.- ... 

T : ' ^^XAMPiJE 184' i* *" * \ - 'v';'\ * • / .■ 

.-■ " ^>^^*T>*yc3n>^^methoxy 

45 -rv 

[0901]' Cone, sulfuric acid (0.333 mL, 6.24 mmol) was added to a solution of 5-(cyclbhexylidenemethyl)-2,3-dihydro- 
. ;!frv^V-*ne1hoxyr2,2Tdimethyibere mmol) in-acetic acid (4 mL) 

; N jrotftfee mtture was stirred a^dO^Gtor to ■rhc/^actton^tLrtrt^ mas addetJ to^an aqueous «oUition of.sodium 

: - 50 sunder reduced pressure. The residue was subjected to a coiurnrv ^c^ffomatDgraphy on a siica get. (hexane/ethyl- acetate 
•* > i. • rj3:1)U>«trta^.affe^base40:5iAl3;^^ 

< y j\i iu ' ■ p^yciro^an chlorid^/etrnjrl QoetHte was: added torth^ mixmre ancfthe rrweture-was fioneentrHted wmierreduced pressure.' 
C - t^lte tesldue. was pteci^ftated rrm^ethwo^ttusopropyl £thef to obtain fr&Sstta componnrf (OST>g, Yield: 40%)1 

M • xi i.AnuMphous. " *" "* ... r ■ - 

;vv»; '^WNim <DWSO^i> &n^2<6H"B>1 &XJ&WW;iti);2X3 (2HrA)^W^^3S»|3Hi»); 7.^9 ( W;.s), ;73B-7»0 ' 

'.-;*.^;|BH;rn)- ■ ... : - >. •■ ; ^, >: ■- .... . • ' • ; ,,J *• - • ' 



-* ' . y \ 
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EXAMPLE 185 

■ /c-w .'.-8^9'TDihydro-6'-methoxy-1'-(4-methoxypheny^ 
hydrochloride 

5 . 

[0902] The title compound was obtained using 4-methoxybenzonitrile by the method similar to that in Example 1 84. 
.Yield: 45%. 
i Amorphous. 

1 H NMR (DMSO-d 6 ) 5 1 29i9H&fi f':32-1 .80 (10H, m), 2.31 (2H, s), 3.33 (2H, s), 3.88 (3H, s), 3.92 (3H, s), 7.14 (1H, 
■ r * io . 7.16 (2H, d, J^BJ Hz^SS (2HVd, J = 8.6 Hz). 

* 'EXAMPLE 186 * ' 

• <; . i : i ':. ?,v .3;4,B,9Tetrahydro-3,3,8 t 8-tetramethyl-6-(1-methylethoxy)-1-phenylfuro[2,3-h]isoquinoline hydrochloride 

. 1 "V* .i - <i {0903] A.free base of the-tille compound was obtained from 3,4 I 8,9-tetrahydn>-3 f 3 ,8,8-ietramethyl-l -phenyt-6-furo *• 
- 1- • >. » ». '\J23^}is»c^^Jinol'a^2r^^ thalv^xampteS9:.*5te was dissolved m texane and 

.. - ■:. % *^\M*S£hrtian T of hydrogen Tqhksfjd^ettiy4gacateta,was. added thereto; .The rmtare. was concentrated under ceduced 
>. v' ! * ^fcressvr*>a^.ieaystell^ 71%. 
> • - -» ••Meltmg^joint iS4-fS5°C. ^ ■ \ 

1 H NMR (DMSO-dg) & f;22-(6H, S) f 1j33 (6H, oV J =3.0 Hz), A .44 (6H, s),^15 (2H, s), 3:15 (2H, s), 4.82-4:95 <1H, m), 

*, \ *. l X . ■ * . ;^.v; - v • . ? ' 

;<Vl\ • v-*'EXAMPLE TB7 ' ' * " \ ' ■; * ■ ' '\ ' . 

, ti.y ^ ^ : . ,.^:k6-(CyclopentytoxyK3^ . : "' f . 

^ i'biinolVejid W*?^^ taeTrethod'srottar'^ 43%. ' 

V ^<v-, ivMettnig pmnt:r$$?4 ?C (hteiaife). * •<".'-•*'*"' 

vV-t^JX f.^'O-H WMR :(CDCI 3 ) 5,424 (6K v &t&(BMt %)J>XS-2XO {8H,;nr$ 2U5 42N,?ft)i9jB44.02 (1*rm); 6,59 

vi*(1H f s>, 738 <5H', s).- ' y " / . . ■> 

,v ^» • . ■" k . •" . * ; w ... •; *■. ■.. \ / .' 

•v j-T ..v'\ r .';aJ{23 :< H}g«ftiinoWn^ 12 v * * ' J1 - • 

-•-^ ^f^hwni^ ' «• V. 

• - . ^watpgrapny on a sificargel tnexane/ethyl- acelHte 3rr)to?obtain a -tee oase otltielttJe compouTid;.This was dissotved ; 

in'ethyi acetate.combined with 4 M^solution of h y dix?^ivt^0TTq^/etrry1 acetate, concentrated under reduced pressure, 
^5 .-.:<jand crystallized from hexane-ethyl acetate to obtain the title compound (533 mg, Yield: 76%). 
'■V Melting point: 155-165 °C. 

• s -: : . r* - ^w^^>Tet»ahyt^ . . . ' - * v .^> : . ■ 5 . *\ 



166 
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EXAMPLE 190 

6-Butoxy-3A8,9-tetrahydro-3,3,8,8-tetrame^yl-l^ 

s [0907] Sodium hydride (66% suspension in oil) (61 mg, 1.69 mmol) and 1-iodobutane (0.19 mL, 1.65 mmol) were 
added sequentially to a solution of a^.B.g-tetrahydro-a.a.S.B-tetramethyl-l-phenyl-e-furop.a-hlisoquinolinol (495 mg, 
1 .54 mmol) in N,N-dimethylformamide (5 mL) and the mixture was stirred at room temperature for 2 hours. The reaction 
mixture was poured into water^and extracted twice with ethyl acetate. The combined organic layer was washed with 
water (twice) and a brine, drietl over magnesium sulfate, filtered, and concentrated under reduced pressure. The res- 
io . : (due was subjected to a column chromatography on a silica gel (hexane/ethy! acetate 5:1 followed by 3:1), and recrys- 
■ .-'jtallized from hexane to obtain the title compound (357 mg, Yield: 61%). 
- . Melting point: 99-101 °C. 

- .. V.JH NMR(CDCI 3 ) 5 0.98 (3H, t, J = 7.4 Hz), 1.25 (6H, s), 1.29 (6H, s), 1.39-1.58 (2H, m), 1 .68-1 .90 (2H, m),2.17 (2H, 
. * : ; ; : 2-S7 <2H, a), ^ : 1JJ5^>J»:3UUHz) ( 6.60 (1 H, s), 7.38 (5H, s). 

* l ,,15 i : - ii.'s ■ •/ ... - V 

v; -. : ' JuEXAMFLE'lH:*.' ' % ^ , ,..^ m 

?. *V$*B,4i8,9-Tetrahydn^^ 

»i . V. *■ , , ■ ■ •■■ s'» 1 . f - . 

...*"lD908}S*Afn^basa^tte^ 1rf6tfapYnpariei>y ; theffi^ 
190.Ttois wa$ disaDhfed in eth^ 

• ' \. Amorphous. ./ V' " J 

i; / > f WF*H?NMR pMSOrd^SDSP .{3H, t, •J*'&3 Hzfc 123-^^*4 (6H>%fc IcaB^BBjfZH^m), 2j»-(BH v j S);3M5 (2H, s), 
*^X5s;*554.-14(2H, t, J.= 63«z) f riOXW' 3); 7-60^7^0 (5H/m). . 

■"..''TV-. EXAMPLE 192 :V • ■ . V i " 

•4 . * * i£V>f89Q9] Thamtte compound^aw dbteiftad usr^oenjgri lw>mte^the.metfcqtf stm^rio ttca>5» Ewmptet90VtYte1d: 

, . ... . "74%. . .\ r-\ • . • . . , . : »• . 

, £.fo*2: : Melting point: t29^J31*0 (diethyie^er-faeiiane). .*. '■•>''• " . "* 

..35 >. ■ ' ■ . - - " • „ ; - - ' ■ . .. • ■ • * 

- /7 ; ,;r:::i*nitat to .that Hv£xam^,t«Q. ,T*ii«,was,too<V3Ki toafryt v&2m£<mxr&r&.wi&\ ^^tsoiLdioa ot by*ogBn«htoride/ 

- V? j ' - ztW ^ aysJalfizfflj trom:fiihaiioteth^ acdalEtD obtain the title com- 

. pound.' Yield: .90%. ' ■ . - . ■ 

• 1 > -"Me l tm g p o int: 170-210 °C. < - 

45 1H NMR (CDCI 3 ) 5 1.33 (6H, s), 1.69 (6H, s), 2.25 (2H, s), 3.05 (2H, s), 5.92 (2H, s), 7.09 (1H, s), 7.57-7.74 (5H,.m), 
7.85-7.95 (1 H, m), 8.20 (1 H, d, J = 7.6 Hz), 8.42-8.56 (1 H, m), 8.75 (1 H, d, J = 4.8 Hz). 

.. ■ .;..3EXAMELE494 ; T V- V • ... 

vgy. ^ 3,43,9-Tetrahydr^^ 

\ -/in Example 190. Yieid:;'B5%. ? - ♦ :. . > ^ ;^ 

nMelting point 132-.tt5 «C (traane). . i ' ' ' . v . ^ • 1 

^^s^'Hai^jp^SHk^r^tf^Wi »W««^?jCT.(W>Ma^ Hz). ; • 



10 . 
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EXAMPLE 195 

.3A8 r 9^Tetrahydro-3,3,8 l 8-tetramethyl-1*phenyl^(4-pyridinylmethoxy)furo[2^^ 

[0912] • The title compound was obtained from 4-(chloromethyl)pyridine hydrochloride by the method similar to that 
in-Example 190. Yield: 79%. 
Melting point: 122-124 °C (hexane). 

1 H NMR (CDCI 3 ) 5 1.22 (6H, s), 1.32 (6H t s), 2.19 (2H, s), 2.61 (2H, s), 5.25 (2H, s), 6.53 (1H, s), 7.36 (2H, d, J = 6.2 
Hz), 7.38 (5H, s), 8.61 (2H, d, J = 6.2 Hz). 

V EXAMPLE 196 * 



• vi3AB,9rTelraJ^^^3 t 8,8-t^ramethy 
r '' > 1$ v. 1*913] -.^Tlie title compound was obtained using cinnamyl chloride by the method similar to that in Example 1 90. Yield: 

-.-.78%. \ . ■ 4.^. 

. W- ./-'^Melting point: 121-123 X (heraardiethyl.elher). 0 ? * 

... ^*HNMR(DMSO^)5Ttf3^ 

£.■20- • s/. V • * ' '■ * -*"•'-■ 

•. * v .»;y;*. * v * >" ' \> ' .■-?-" ■■ ' 

fjK 9 ^ V is i p}914] 'Afree.ba«oTtrWt^fceffT\ftt^ 

% «."i''5n Exari^te 19Q»tTfcil5was dissolved in.fithyi acetate, combined with 4 solution lof hydrogen chloride/othyl acetate, 
' ; *• r vconeemrai^ * . 

. /.> : ^Me^^rtf^T|»nt0O^- . . *' '; ■ ;■ «. " , • 

?«3.v««4;f9 <2HC;t^ *-V.O Hifc Z^r«W£i)jVif NN» (5fc#ri1|;*:B3i7.aQX5r* 12:68 t*H, br s). 

- * • • . h " - - • ... w < ■ . - • • • * "*• - < -\ 

: > ! ^XAMP t L£;198 ' fv ■ - . - ' • *; - - 

■ - , ..... . ■ ;. 

yyHJ^<ciX©^^'46HA)v^»^ (2H;s), 

• HEthyr(3;4^,9^ tet<dhy Ui o ^^ 

[0916] A free base of the title compound was obtained using ethyl chloroformate by the method similar to that in 
•. Example. 1 90itfnis.'«vas dissolveoVin..ethyt -acetates combined^with - 4 M ^ofeiu^^;hydrogertxhlonde/ethyl ^acetate , 
> • - x^ccncemcated i>^r/«rfup^ws«jr^i^ ciTUBitevd tw^mmos0^ «9data taatrtain-Jr« ttteicompound..-.Y»eicl : ; 
' 71%. * ' • • v \ . ■ r *; ■ ' »' * - 

. - ^Melting poirtt144-T47.°Cr . • ' V " A : ' / *■ ■ : 

- / ?H*m?SpM§(>^ q, J = 

* ' •. X r7-1»Hz);7^|-1M.s)^35-7B0.(5H l 7n^ • ' i . • ' * ' >: 

:. ■-■ . - ^ ... • * • • * f 

" * /.*;?£XAMRLE200 ' "> - ; - ' • V \ ~ ; . " \ *. • L * 

- , » L'S 1091 7J. " The tifle cotnpotjnd was obtained using 5-cnlonM --phenyl 1M-tetrazo1e by the method similar to that in Ex- 
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ample 190. Yield: 88%. 
Melting point: 191-193 °C (diethyl ether). 

1H NMR (CDCI 3 ) 5 1.24 (6H, s), 1.27 (6H, s), 2.24 (2H, s), 2.71 (2H, s), 7.09 (1H, s), 7.41 (5H, s), 7.50-7.62 (3H,m), 
7.82-7.88 (2H t m). 

EXAMPLE 201 

6-(Fluoromethoxy)-3 r 4,8,9-tetrahydro-3,3,8 > 8-tetramethyl-1 -phenylfuro[2,3-h]isoquinoline 

10 [0918] The title compound was obtained using bromofluoromethane by the method similar to that in Example 1 90.' 
Yield: 75%. 

\ .Melting point: 120-122 °C (hexane-diethyl ether). 

^ 1 HNMR JCDipla) 5 A l^fr(6H*S>, .V#l. (6H, s), 2.21 (2H, s), 2.69 (2H, s), 5.80 (2H, d, J = 54.2 Hz), 6.85 (1 H, s), 7.40 (5H, s). 

>s ,;r:«AMPLE202. " 

; -i-u **':2^(3A8,CTetr^ 

rfpne ' : 

»•',.» » 

'.^0 , - {091 9] • ThaffiiacttTTtpoi/miwas ©fcteftied using N-{b ru muri tint l y Opttthaflmide by metnethod simitar to that irtExampte 

»■ .190. Yieicfc-92%. 

Mettmg point:.191 -1 e3-°C (diethyl ether). 
V X&JtA NMR (CDOy 5 V^m4):*32&m;*l^l6&i.%&& (2H/S); 5.73.t2K*6); 6.77 (1 H, s^<7-3^5H^),X»J.T9 . 
-v\,-'(2H, m), 7.89-7.94 (2H, m). t . , 

w EMMPLE 203 . , . ' ■ ^ \ ■ 

■ yield: 72%. . •• >- . . . . 

^. ; ,Meftingpc^^^^ k . - . V'" • .. * - s * 

*■ :! .ifSH,^.; •. . - - ... "?*: r .-. :: * : e ■ v\ . - 
: ^ v.»t^t^ mg. 

; ^1277nmal> am* thaTrmcara>KaB sJined m seated tube a 45 rc for.5 houm. Mffithano* weszdstitel off AmderTeducso: 
v • pressure, and yrater was poiirscr intp the residue, -which was then' extracted twice- with athyl acetate: The combined 
j- * - ' organic iayer was washed^with tjnne; dTied over Tnay!itsten'Suffate,'filteTect antf conceiitraleilimdeTreducedpressure. 
45 ;The resultant crystals were washed with diethyl ether to obtain the title compound (409 mg, Yield: 85%). 
'Melting point: 117-119 °C. 

V ^^^MaXCOCy 5 t^(6H, wMMJ^Jb^^ipii^ (,1H,.brs)..6.63 (1H,:s), 6:80 

• ^±ui«);^;^H r s)/ . ..• . r , rV'^A -r v . ^ ^. 

- »'.y£XAMf?LE:205. . . : ". f J : . ; '-".-*' * • ■ 

:> : x 3 \;'(D922} i r^ it^HwiB^dedio a-sbiction jof.K'SAB^^tetrahy- *. 

^iitfo^^^Mstf^ in methev 

^.vii - * ^ ^ s ^^«n^^»;^i«UffB was ^red at (aDrrv^fiffTparaUirc '.fw ^tuKA.iuldtttanai was" daBtiik?tf- aflnjnoc c nsduced - 
-.. • .. ^pressure, anawatej w^as pouref* jnt7 the resiolie, which was then neutralized with. 2 M hynYochtoric acid. 4 M solution 
* -.- of hydrogen chioride/ethyl acetate (t . 1 7*mU 4.68 mmol) was added to the mixture and the mixture was concentrated 
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under reduced pressure. The residue was dissolved in methanol, and the insolubles were filtered off, and mother liquor 
was concentrated under reduced pressure. The same procedure was repeated twice, and then the title compound 
(1 . 1 7 g, Yield: 90%) was obtained. 
Amorphous. 

1H.NMR (CDCI 3 ) 5 .1.29 (6H, s), 1.54 (6H, s), 2.18 (2H, s), 2.93 (2H, s), 4.66 (2H, s), 6.66 (1H, s), 7.48-7.70 (5H, m). 
EXAMPLE 206 

N-Methyl^-KSAS^etrahydro-S.S.B.S-tetram hydrochloride 



w 



[0923] N,N'-Carbonyldiimidazole (1 87 mg, 1.15 mmol) was added to a solution of [(S^.S^-tetrahydro-S.S.S.S-tetram- 
.» -■ v-. • «thyl-1-phenylfuro[2,3-h]isoquinolin-6-yl)oxy]acetate hydrochloride (435 mg, 1 .05 mmol) in N.N-dimethylformamide (4 
■ ' . v v *OtjiL) artdtte;foamiT**as stoed at room temperature for 2 hours. Methylamine hydrochloride (78 "mg, 1 .15 mmol) and 
o ; :• , ,«l trislfiytaminfc (0:32 mL, 2.^1-iwnol) wereedded/and the mixture was stirred at room temperature further for 5 hours. 
• • " % , 5 v Ice water was poured into the reaction mixture, which was then extracted twice with ethyl acetate. The combined 
. ,,v Sr\ organic layer was washed twice with brine, dried over magnesium sulfate, filtered, and concentrated under reduced 
. >*3-"jj*?#essure. The residue was subjected ta a a>h^^ *" 

* * : f» ' *'*£3»y ethyl acetate) to obtain a free base of the title compound. This was dissolved in .ethyl acetate, combined .with 4. M " : 
. 'U > i^^iutionol*h 

h . "' ' ' **> *A"{330 mg!:Yfeld: 73%). ' •• & *■ ^ 7 "' 

** Amorphous. *• *'%\'*Jx 

.:'.>•.* v « /41H,.s) l 7.63-7^ . - ; ' ■ » ' r 

l H A% : ^'^25 4 .. EXAMPLE 207 \ . V . 

v #jy;®fjM^24^ • ■ * ■ 

y [0924] Triethfrlam^ '* T 

-\ 'v>>V, w;' nyifuro(2,3-h]isotjui^ hydrocttbWi.(8Q* n^tfSawnb^^ the £ % v 5 - 
t*v* , vV-ArC^jkA mixture was stirred at Doom temper 

L v V, ■ the reaction. mixk^ • ;* . 

, . „- r ^ f-\ /.:^tetrahydroftiran (0.8Q/nLjJ j60 rnma*) was added to thajwcttari nnittinraatl ^irwttroi«-sirad at room tefliper-r . <] -' A < h : : *■ * :. 

- , ^ . J /v- ^ -35 ^x^r^aruc ^layer.«as rwasheii «^ -brirffi^drffid >xmKscaiivm&ti&te:^^^ 

, . . - ^ 



, s ;.^;rJ'J r pS25] Sodium hydride (66% suspension in oil) (142 mg, 3.92 mmol) was added to a solution of 3,4,8,9-tetrahydro- 
. >*: 3,3,8,8-tetramethyl-1-phenyl-6-furo[2,3-h]isoquinolinol (1.20 g, 3.73 mmol) in N,N-dimethylformamide (6 mL) and the 
> > jvi^mriourejwe^itin'ed ilf^ 
-.:C ^ ,V.».»e raatrtt^oiixt^e/a^n^tp^^ f^^K^,:8m«r.tke^ 3.hours? 

. J ^-ternpei^mraiadthB^mjjiture'wa^^ 

/ v. /',.->," i*^/;v\;ihan.ejMp^tttiTO 

.v !;/ V" • V v^Vapcft^-sfcta^ acoduroghrflfmaX 
*/ "\ . ? v. xpgraphy orrar ? silica jQe4*<he*anatetttyf a«t«te>atl Wfi9^'by-«h^:ai» 

- • - (2H) ; dfene (708-mg, 1.42 mmol) was^dissolved in ethanol (7 mL), hydrazine monohydrate (0.072 mL, 1.50mmoi)was 
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w 



added thereto, and the mixture was stirred at 80 °C for 1 .5 hours. The insolubles were removed by filtration, and the 
filtrate was concentrated under reduced pressure. A dilute aqueous solution of sodium hydroxide was poured into the 
residue, which was then extracted twice with ethyl acetate. The combined organic layer was washed with brine r dried 
over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a column chro- 
matography on a silica gel (hexane/ethyl acetate 3:1 followed by ethyl acetate), and crystallized from hexane-diethyl 
ether to obtain the title compound (56 mg, Yield: 11%). 
Melting point: 77-79 °C. 

1 H NMR (CDCI 3 ) 5 1.24 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.67 (2H, s), 3.11 (2H, t, J = 5.3 Hz), 4.08-4.1 8 (2H, m), 
6.63 (1H,s), 7.38 (5H,s). 

EXAMPLE 209 



• r v ,2j(3,4,8,9-Tetrahydro-aAfljB^^ . 

' • /{B977] ^;M(jfrta0thanoi^O.11 mL, t S7mmol) and potassium carbonate (21 7 mg, 1 .57 mmol) were added to a solution 
„ ]'M 3;4J;9*«rahydro-3,3,8,8-tetramethyl-1.-ph (459 mg, 1.43 mmol) in N,N-dimethytfor- 

mamide (4.5 mL), and the mixture wascStifred.atfiO.tC tor-36 hours. Water waspourBdintoitereaction 
\ • VJwas then extracted twice with . ethyl acetate. ; $ The combined organic layer was .washed with, water ^and brine (twice), 
,9&< : dried over, so diurn-.su Kale, filtered, and concentrated under*. reduced pressure 1 Trie residue was subjected to a column 
'20 v^fwnatography dn a basic silica gel (hex&ne/etnyl acetate 3:1 ttbitowed'by 111), and crystaliized from tiexanenfethyl 
■ & >ether. to.obtain the title.compound (366 mg,. Yield: 70%). 
,.>.. V Melting point: 90-92 °C. ■■" 

/r./ \ % *rjiH nmr (cocy s ^^misy^^mi, <*),izx9&H; $Z2m .^H.^s^am^rn), :4!2i d, ; ;j =74^*H2), 

;■: 6.65 (1H,s)^9 (5K.s). i; 

. y-"^ • - . . ' ■ 



Lv . ; i-fl»28] .TheUtf* compound watfdbtai^ 2097 

"*» ' -* '>-•-■ Yield: .56%. ■ * ■ ■ -* * \ ' 

.. * i tMeittng point: 77-79 °C fjdieth^^er-hwxane). '* ' ."■ 

. » f H MWR.JCQ^) 6 14&flH, s), H40 Wi4£^»-<^>)!$*?<M ^•W4^^7^ i lr*.4S4V4.» (2H, m)3.« 

• 4^:^o/.V*artipte2»VQuamteiive v * ... - ■ / . ■ V 

: ~v :-. »fc Amorphous. . . y'**' ' * 'v * . .*> * 

-tSH.Tn). . - . 

45 " ... ' . 

EXAMPLE 212 . 

* ' 1 .-%</ hydrochloride .».*'*•..".". » • , ♦ ' \ % 

■ '-so t . . ; r ' '■'" •"* ■-• i ' - 

V j >V„ »in'.^ester (RQ2 fry.' 2-21 mmoi) mbb dtssqlfe^rinratttyt^asatflte and corrtbined with 4',ffl. hydrogen chtDrido/mhyt acetate' 

* < ' stdutiori (0*55 rQL).<Thor^esutt£mt ynixluje was roneertDratedL uader mduaact- pmssuJtf to Abftin.cnjrGfiUs, awticri were 
C j "s/v >*was^dwi»iaethyiistheTt©:jat5^ 

." ^> * • ;7.66-7.B2 "(5H, m). . > * j : ? * , ■ * ■ "~ . 



EXAMPLE 213 
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Dimethylcarbamothioic acid S-(3,4,B,9-tetrahydro-3,3,8,8-tetramethyl-1 -phenylfuro[2,3-h]isoquinolin-6-yl)ester 
hydrochloride 

5 

[0931] Dimethylcarbamothioic acid 0-(3,4,8 ( 9-tetrahydro-3,3,8,8-tetramethyl-1 -phenylfuro[2,3-h]isoquinolin-6-yl) 
ester (4.92 g, 12.0 mmol) was stirred at 1 90 °C for 24 hours. The reaction mixture was subjected to a column chroma- 
tography on a silica gel (hexane/ethyl acetate 5:1 followed by 3:1) to obtain a free base of the title compound. 
1 H NMR (CDCI 3 ) 5 1.25 (6H, s), 1 .29 (6H, s), 2.21 (2H, s), 2.68 (2H, s), 3.05 (3H, brs). 3.10 (3H, br s), 7.11 (1H, s), 
10 7.40 (5H,s). 

■*. [0932] This was dissolved in ethyl acetate, combined with 4 M hydrogen chloride/ethyl acetate solution, concentrated 
** under reduced pressure, crystallized from hexane-diethyl ether to obtain the title compound (404 mg, yield: 8.2%). 
\ ..: • .Welting point: 146-148 Q C.V - < V 

• f«"/ i'^H NWB.<DMSO^) 4 *23 {8H, tyVJB (6H..S), 2.25 (2H, s), 2.94 (3H, s), 3.06 (3H, s), 3.15 (2H, s), 7.40 (1H, s), 

f - : '-i /^.EXAMPLE 214 / ^ ' ' ■ * " 

^V>.A3,4,B,9-:ietrahydre^3,^ 

: -.2© " , v - ..• • •'■ ' " " *' . 

^ .10933] viA solution of dirnathylcaifeamcthibic ac^ 

^/nolta-6-yl)ester (539 mg, 1 .32 mmoi) m;10% aqueousBOiulioaof potassium hytfrowde (5 mL> was heated under reftux 
. » for 1 hour. Water was<pou red into the' reactioirrnctfura, which wa&riButraHzjeMx&hZIJi hyifrDchlotic actd and extracted 
v.. i v A^twice wtfvethyl aerate. The canrtwnecfcoqpnieMaye^ with brfcia;:drieo/OTeT:socUiirn sulfate, filtered and 

?■ 25, . <'concentrdmd-imdor«fiduced pmsaureao obtam^;4:8;9-letrahydrc^ 
/^.•U^fU^iiio). :' " 

, . \£)[09MP>&:h^ oil) •(57 i mg,Mn58- 

V*j mmol) wakadded thereto ,»imd the murtuiw «$*tirreri -at room temperature for 20 routes. White cooling w ice, io- 
, . >V-domethane {0.098 mL f 1^53 mrol> was added thereto, and ihe iniajufe vai stirred at room temperature for.rt hour. 
• 'v^Vh' Water was poured i ntp^sreatton^mtt^rs, iehiph *ac extistttd twcewertih Bftyl^ftftatatedfhe combined oraanic layer 
Q V i was washed with brine, drietf 6*e r sedium. sulfate? filtered, and cxot^frarterfurrier reduce* pressu re . The residue was. 
,,. * £ subjected to a ooiumn chromatography^ a fcasic silica (hexane/elhyl acetate 1 0:1 foitowedfry "5:1 )3o obtain n 
L *K(reeba«eDfttietitieeo^^und.Thi5>w^ 

-r ' was?aildetfl6 atSohitiDtf bt3,4,B;9-^^ 

• . u„ ; * .^eth^T^phertyl^urB{2,3^^ 3.T! Tnm60:in N.MHdirrethytfwT nttinkie ^l mL) and -the*mixture was 

" ■ «■ ' ■ "stirred al^O^C'Tor 13*hours and then at 130"°C'Tor3 hours'.The reaction mixture.was-poured lnto.2 M aqueous.solution 
45 of sodium hydroxide and extracted twice with ethyl acetate. The combined organic layer was washed with water and 
, brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue was subjected to a 
■4- ;cetarf*rr ^flma^graphy.^wa-basic.§Uica :ge\ <hfixane/eihyi acetate 1A0:>T~<fotlowed Jay v3CLl ) to .obtain ja free base of 

h/v'« > ^c on c entr ttgd uTKter reducett p^smjre^icsrystatort fram?hex^e-ethyJ ftcafale to-obtsnn thi? tto ajrnpound pet) mg, 

";58 v;\yieW:"33%). . } ^: • " :V •' • ' * 

■ .^ ;i;:Weiti!*point"1ffi-t€^ w C. . vv ./ . - ^ •* ^ c ■. " » f - ";■ -V ' • ' 

>.;;/ #- ■ J*',.. • • v . > v - \<. '"s : -; ' 

:.. - • O^psae] 'Who title compound was obtained tram 3;4,B,9-tBtrar^o-3;3;83-tetramem 
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[2,3-h]isoquinolinol by the method similar to that in EXAMPLE 215. Yield: 30%. 
Melting point: 145-155 °C (ethanol-ethyl acetate). 

1H.NMR (DMSO-d 6 ) 8 1.27 (6H, s), 1.50 (6H, s), 2.40 (2H, s), 3.17 (2H t s), 7.51 (1H, s);^M5-XS7.^H^m), 8.37^.39 
. (2H, m), 8.47 (2H, d, J = 6.3 Hz), 9.13 (2H, d, J = 6.3 Hz). 

5 ' * 

EXAMPLE 217 

. - ' • - 3,4,8,9-Tetrahydro-N,3,3 t 8,8-pentamethy!-1-phenyl-6-furo(2,3-h]isoquinolinamine hydrochloride 

: 10 \ [0937] 40% Methylamine/methanol solution (5 ml_) was added to a mixture of 3,4,8,9-tetrahydro-6-methoxy- 
> * . 3,3,B,8-tetramethyl-1 -phenylfuro[2,3-h]isoquinoline (518 mg, 1 .54 mmol) and ammonium chloride (1 65 mg, 3.09 mmol) 

• - : - * • *<■ and the mixture was stirred in a sealed tube at 150 °C for 15 hours. Methanol was distilled off under reduced pressure, 
...... . vj/jhd water wesrpoured into .the isskhie, and the mixture was extracted twice with ethyl acetate. The combined organic 

•\» * r ■? i Ci taye/ was.WffiKed itittikater bnd.trrtne, dried over magnesium sulfate, filtered and concentrated under reduced pres- 
Vw^euri/toe 1 ' residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate 3:1 followed by 
i . :•.«" * .t»exahe/ethy I acetate/triethylamine 25:25: 1). to obtain a free base of the title compound. ■.. j-' fc 

^ - . '^H NMfl (CDCI 3 ) 5 1.26 (6H, s),J J0:^) t Z1fi.(2HjS)^(2H,42>93^H ( sl.eJI.W s), 7.40.(5H,b)! . U> \ :u '• 

. *\ \ • + .> **fD93£] This was dissolved in ethyl acetate, combmed with AM hydrogen chiorktetethyi .acetate soiutiDn amtconcen- * \ '-. - 
vi'f'V ; V-* » ? -.^traied under redurad^ « ■ - * ;^ /I * • 

* . '20 .Amorphous. ' . ' ' * 

* k ^slHiNMfl {COGy^ V.2#(£^ r ifr>1 $Z-(6H, 3), 2.19 (2H, s),:2^H> (2H, s)v-3.03 (3H, s); ; 6135 |*H B),. 730-7 JO <5H t -m). ** * 
•; • - * v^^i . • \ > « .. : . • .ft \ * 

i ' <\ -EXAMRLE218 '"/?.: =-•• . - ' - : - ; ' 1 -'^'^ * • 

■ f ,i s, » - ■ • . • *•■■*.- . **. -i-""*- . ^ 

:v ^'stirred at 60 "CTofjfcSfooi^^ ".^ *~* J 

V > C^:-**?.*" ,M sodium Jtydroxk&^d-BXfca^ ' * r * ^ * V 

'*> 'I- ;over sodium suilate/fikered;;^ ' >■•'"'*■ fr-Vvaf. 

.Vi'V. ' VTnatogrHpiiy on a basic silica f~ B " * • *} 
v ; >.V./*v,> - t v.pmjnd.vltowasdtssaW^^ 

s*s> ■-*•>■■.-;■£ . >,.;> s ff u n »,^ ■ ■ *■ / r •■• - ^ - : 

. . . *. ** ** ,'*" "* , - J --'..' : - ■ " - •;• 

7r r * * /v 1 ; ^ - t* 1 [094O] ?>The tHte. compound was "Sbtainecl from huottots strtutiDn^of ethyitu i li/ia by the frnrthod ^ssTjilar to that in * * * 

- .- -EXAMPLE 217. Yield: 21%. • ' 

45 "Amorphous. 

.v; 1 H NMR (DMSO-d 6 ) 5 1 .24 (6H, s), 1 .40 (6H, s), 1 .70 (3H, t, J = 7.4 Hz),.2.09 (2H, s), 3.04 (2H, s), 3.26-3.50 (2H, m), 
.. ■ , &CV&WJ$;9Mt{*H;toA; 7^5a-7jB4;(5H;m);.t1:37(.1H I .br < s). ■ . »- .. 

;; ; ; \ • , . v-* - >. "r.*. 

*- " . ' r '. V 1 EXAMPLE 220 -* * s ..'...->';.'. • ' . . \ J r . *: . ' ' ' . *V ' 

• . .50 * 

*• / * ^ ' ">^fl8Br was jaountd mto Xhoyeodue»^ich»»arpeuaBli»d^»^ three times . / ' 

v * .» - . with etbyrjacetate. 1 The combined' organic Jayen was:washe0 with bi%iei dried-over sotfium sulfate, filtered, and con- ' 

, r ' . . centrated under reduced pressure: The resiAie was subjectedlo a corumn chromatography on a basic silica gel (hex- 



i 



"V: 173 



5 
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ane/ethyl acetate 50:1 followed by 5:1) and crystallized from diethyl ether to obtain the title compound (1.58 g, yield: 
44%). 

Melting point: 158-162 °C. 

1 H'NMR (CDCI3) 6 1.26 (12H, s), 2.15 (2H, s), 2.63 (2H, s), 6.40 (1H, s), 7.36-7 .'44 X5H, m). . 
EXAMPLE 221 

V' N-tS^.B.g-Tetrahydro-S.S^.S-tetramethyl-l-phenylfurop^-hlisoquinolin-e-yOforrnamide 

J 10 [0942] A solution of formic acid (3 mL) and.acetic anhydride (1 ml) was stirred at room temperature for 1 .5 hours, 
" '„.- . ".rand a^.S.g-tetrahydro-S.S.S.S-tetramethyl-l-phenyl-e-furop.S-hjisoquinolinamine (500 mg, 1 .56 mmol) was added 
■:• . ;..:.thereto and the mixture was stirred at room temperature for 2 hours. The reaction mixture was poured into 3.5 M 
i .j. . y a* ^-aqueous solution tf&qtimtyjsirQx\6e and extracted twice with ethyl acetate. The combined organic layer was washed 
. . ; , . • S;..wtitJ brto^dria^iWief fcodtumsufate, filtered and concentrated under reduced pressure to obtain the title compound 
: »y.V « ^47ffTng^ield: 87%). . ^ .. 

• " > Amorphous. 
V .^*.:>^ : <^*H.NMR (CDCI3) 8 1.26 (6H.s),4.»4^ 

jT; Vr>.> ' ^.«(1H,d f J = 1.4H2). . # . . , ,* C . ; 

v *-2Q i£XAMPL£ : 222v v- m ■■ •* - 

.,'*■*■' " . <? ' * - - - v . ■ . • * 

v < '* : ' 'S < >ftip»43J .^Acetic whytiride (^mt^wasaactted tDiBifcofutiDfi 6f S.^Bff^tetEaftydto-S^ ^;atig tf jimitt ty i-1 *phenyfcfrf uto 
■"H.*" •*SV vJ *? 5: .7 ' [2,3-h]isoquinolinamine (542^mg/1 .SSmmol) m pyridine^ mt) and the mixture* was stirred al room temperature for 
■;-v A '"'vsl*- - ^^2,hpurs. Aqueous .sotutio^irf:SOdiuin^ mixture, andihe mixture was 

, on a basic fcSjfta.geltfn^xa^ethyl aceta^S:*) an*i^siaJH2a^ ofctouhe titfe conapouno . 

,.;V/.^^./.(445mg, yield;v74%). • ^..v/.; 4 .'. ' , ■ ^ ',• ' * ? . > » ':\- -X .V r ; ... 

V; ■ ^'.Melting point: 175*180 - -* ;' V ' >V ^ \ / ; ^, > - - 

^'.•: f , \.,(1M.br«). i ; • ; \ . : < \. . - . ; . * r • . f * * 

/WO : '^EXAMPLE 223 ' V . . . \ 

; ► . . / « • v .into itw TeaiiiDrr m^m; whch mot neotraSzfcd wftft/* 15 b^ubqub solution of sMfcim ttytlrDxio^ and extracted twice 
i/l' . v^cw^ ethyi,acetat«. The combir^ 

. ' and concentrated- under reduced pTessuTe?~The residue was subjected to a. column chromatography on a sTTica gel 
45 (hexane/ethyl acetate 5:1 followed by 1 :1) and crystallized from diethyl ether to obtain the title compound (27 mg, yield: 
5.4%). 

v ;,^eit^.ppini: *75-t 77 . Y . 
T • / -SVZ.31 (1H t s),7.38"(5H f s), 8.07 (1«;brs). v • * 
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EXAMPLE 225 • 

(SAS.STetrahydro-S.S.S.S-tetramethyM -phenylfuro[2,3-h]isoqLUfloJton^ 

[0946] The title compound was obtained from a^.S.Q-tetrahydrp-a.a.e.B-tetramethyH-phenyl-e-furo^.a-hlisoquin- 
olinamine and ethyl chloroformate by the method similar to that 1n^EXAMPLE'30. Yield:"3.2%. 
Melting point: 92-94 °C (diethyl ether-hexane). 

1 H NMR (CDCI 3 ) 5 1.24 (6H, s), 1.27 (6H, s), 1.33 (3H t t ( J = 7.1 Hz), 2.19 (2H, s), 2.70 (2H, s), 4.25 (2H, q, J = 7.1 
H2),6.81 (1H,s), 7.38 (5H,s), 7.70 (1H,brs). . 



,10 



. EXAMPLE 226 

... :-v /%r' N^,43 t teTdttehydro-3,3,8,84eto 

*'V":V ** ^[0947] The title compound was obtained from S^.a^tetrahydro-a.S.S.B-tetramethyl-l-phenyl-e-furop^-hlisoquin- 
\k - sri olinamine and ethyl brornoacetateby.the method. similaUo that in EXAMPLE 209. Yield: 35%. V 

. " »; v/., ■ NMR (CDCI^ S T\23 

•V i-t' * V*Vte),«7^,jq^^ 

V EXAMPLE 22f7- ' ' • \ 

* 1 .*"'?■■'""" • • "■ « ,! *.*-.-■ , . . „ . 

i fSSC^f'^ '' *^?i*[0948] While coaling with Ica/trifluoraHcetic ttSri (034 fnU 4.TD*nmot) -wa^^eWefito a suspension of -3;4,B,9-tet- 

•yv.i..' 



L. I 



^.ESrahydro-S^ and sodium .cyanate {1 40 

. v.. V YJ^/ffiBnf&te etiertoobtain the title compound {tfjB fng,yi£fW:-45%). 

?- -'r - k V vims)..* • : -- , , *.-•-; 

"* " * v ' .* . . * 

; 

■ • i , * £. '■ \ i*" ^fnmpl) *h\^fi,N-UuiRfliiytfu1niajniste ^fijnL) and the. mi xtLrra was sJirrsd at Tnom iemperaturE tor 4. trours. *Tnelhy iamine 

-;• •*;. -'(0J2 niLv0.84Tnn»l) anttphenyt^ further aifcted r ant! the mnrtuEe was. stirred ^ 

■ v • - -al room temperature furmef for 4 hou^ 

<s 4.53 mmol) were added to the reaction mixture and the mixture was stirred at room temperature for 1 5 hours. Ice water 
was poured into the mixture and the mixture was extracted twice with ethyl acetate. The combined organic layer was 
Awashed.with ^waterXtwiceJ:and brin e, dri ed over maghesium.sutfate f - filtered and ooncentcated under/educed pressure. , 

•'so ; letting point: 20*-211 ^C. ' - - ■- 

V. v.L\.S»HE) v .6JI7(1H,a)>?^.f5Hb^);7.75(tH v s). - - ; '- ' "\ 
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W 



EXAMPLE 229 

2-[(3 l 4,8,9-Tetrahydro-6-methoxy-3,3,8 ) 8-tetra^ 
(2H)-dione 



[0950] SAS^-Tetrahydro-e-methoxy-SAS.S-tetramethyl-l -phenylfuro[2 ( 3-h]isoquinoline (796 mg, 2.37 mmol) was 
dissolved in cone, sulfuric acid (3 mL), N-(hydroxymethyl)phthalimide (462 mg, 2.61 mmol) was added thereto and the 
mixture was stirred at room temperature for 2 hours. Water was poured into the reaction mixture, which was extracted 
twice with ethyl acetate. The combined organic layer was washed'with water and brine, dried over sodium sulfate, 
filtered and concentrated under reduced pressure. The residue was subjected to a column chromatography on a basic 
* silica gel (he^tane/fcth^JCtlnte 8:1 followed by 5:1 ) and the resultant crystals were washed with diethyl ether to obtain 
>v ~ •.^'tW^eompound(506mo;,yte^:- 

v*Melting point: 193-195 °C. *S... 
• ^.HiNMR (CDCI 3 ) 5 1 .25 (6H, s), 1 .28 (6H, s),'2;12 (2H, s), 2.81 <2H, s), 3.96 (3H, s), 4.92 (2H, s), 7.37 (5H, s), 7.69-7.71 
'^5:; »(£H, m), 7.81-7.85 (2H, m). 



r 



♦.EXAMPLE 230 



. ' , , v, . oxy^B.Bastrwri^^ g , 44.0 mmol) m 

I ft t i-V * c*a ^^rrnixture and the pnectpttated crystal M aqueous solution 

:> .>•» f#»* <** 9 'fl: of sodium hydroxide- an^ water, and tha organic fayer warf Separated fcnd the aqueous- layer was extracted wtovethyl 
i *\ "; >>> s . > -h. acetate. The organic la^ wm washed .*im biine,»dned oversoolumisutfate, fiteredand concentrated underreduced 

,^VVlH NMR (CDGg) 9 *26 {8]*W^m ' *l - ■ 

■•• - " \ . * \ ■ • ., . v * Vi. •••• . 



j^fPfriftfrBfeMrgri^^ hid e 



.-•35 



% " ' '^t3,4;B;9-TBtra^ 

[0953] The title compound was obtained from S^.S.g-tetrahydro-e-methoxy-S.S.S.S-tetramethyl-l-phenyl-S-furo 



\ » 



v v-V ^-P^psoquwiDtinemetiwi an i aiB fayite . 

* ,fr 'Mefting point: 172-174 °C (diethyl elher-hexane). 
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1 H NMR (CDCI3) 8 1 .24 (6H, s), 1 .27 (1 .8H, s), 1 .28 (4.2H, s), 1 .58 (2H, s), 2.1 3 (0.6H, s), 2.14 (1 .4H, s), 2.77 (2H, s), 
3.98 (2.1 H, s), 4.00 (0.9H, s), 4.38 (1.4H, d, J = 5.8 Hz), 4.45-4.58 (1.4H, m), 4.46 (0.6H, d, J = 5.8 Hz), 4.80-4.95 
(0.6H, m), 7.33-7.38 (5H, m). 

5 EXAMPLE 234 

5-Bromomethyl-3A8,9-tetrahydro-6-meto 

[0955] Cone, sulfuric acid (3.39 mL, 63.6 mmol) was added to a suspension of SAS.g-tetrahydro-e-methoxy- 
10 3,3,B,8-tetramethyl-1 -phenylfuro[2,3-h]isoquinoline (7.12 g, 21 .2 mmol), paraformaldehyde (94%) (1 .02 g, 31 .8 mmol) 
7/ " ■ and. sodium bromidf g, QAA mmol) in acetic acid (6.07 mL, 1 06 mmol) and the mixture was stirred at 90 °C for 

.15 hours. Ice water was pouret^jnto the reaction mixture, which was washed with diethyl ether, neutralized with con. 
.J- - • . aqueous ammonia, and extract^twe with ethyl acetate. The combined organic layer was washed with water and 
v ; f*A ifrrine,. dried Dv«iSOdium sulfate, ftttBrtiri>and concentrated under reduced pressure. The residue was subjected to a 
\ -'V> ^ : .r Ma^g^dl^m^ography on a silica gel (hexane/ethyl acetate 7:1 followed by 5:1) to obtain the title compound (4.57 
■■■ ■ , 9, yiefdt 50%). y 

■• . v V •■■ ?r ^Amorphous. '* \ ^ • * ' *• "f % 

- I J :i;r;^H NMR (CDC^^ 

-y.A-' r. 20 ^EXAMPLE 235 , ' * " "" 4 - v ■ ■ - - : 

* * ' v"l^*^W ; *10956] v 28%-sodiumTOelta>xaeAnelha^ 

v ■ • , H>. v - «i>25 S^.S.g-tetrahydro-S^emoxy-S^^S-tetrameltiy W^errytfufbp.S-hfisoquinoSn^CT.sn g, 4.3&inmol) inmethanol (10 . • ;i 
»• *'!V >v"'V*r v *:^mL)andthejnixturewas-s1^^ . ■ 

r ^^^^f^feO^MOTtf^fSSQIv^ 1 0 1 -"so tu^af» 4^e^S2 ^nrsL. . &43fj7imoi>*was added to 4ha, rruxture and the .mixture was strrrctfal 60 :°Ctfor • 



... • ^ « ? tlthouf. Theraa£tn^ijito water and > v *' • ••' 

• . extracted twice wtejjK0^ecetale.>,T^^ 

; ' :>:>/> sulfate, filtered and cBfl^ttat^^ -jp^^- 

' V- v •* 1 'feff on asbasic^ilica ge> (hexarte/^^<mmf».7;T)f:to ototain a<nte tase.frf. ttte lifl0«i>niBPami..irhiywM dissolved Methyl , 

^i*^ ♦ acetate, combined wfth 4 Mh>^^ ' - -A?" 

\-^^JBC«IEtE23B ' ../^ " if - o - - * • • 

• ,. ' v " ■ . . ■ . • . < \ s \« ^ r ..^- 

■ / V* \s ^ ' '^t 11 ^! : ^Socftgn : < <»g«tetifi (taa *wg v* nradq 2 ^ M4tfpn hydnmide <(» ihi) were aHrfaH tr ■ . i \d. 

• . * ■ . - f % f *a solution of ^Sr b i umu n iet^ a,4 t 8^9^Btn^ydro-6-rrtgthoJcy ? 3 t 3;8 ( B-tBtramethyJ-1 rpheiiyitiKpP.S-hJiBoquinofine * (374 v * • 
• '* ^ng; ra73Tnmb1)in-ethanorp . 
« t^j water was poured into the reaction mixture, which was extracted twice with ethyl acetate. The combined organic layer 
' f x ./Jwas washed with brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was . 

: . \, #fc ?*>;. f/'JBwwirt * '1'' 

v ./isD ,;,'Meftingpomt::.137-139 0 C. ' * -v ■ v.- '••> 4 ! . 

- -> Uh?. a»EXftMPL£^37 . ' ► ■' ' - ■ ' \; -\ :> ..v >l , ■ : y ? 

i'";-, ; -. ; ->- X0958l^- Asusperrstonof5-lroinometl^l-3 ( 4,8,&4etrah^ 
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noline (289 mg, 0.675 mmol) and calcium carbonate (506 mg, 5.06 mmol) in 1 ,4-dioxane (3 mL) and water (3 mL) was 
stirred at 60 °C for 2 hours. Water was poured into the reaction mixture, which was extracted twice with ethyl acetate. 
,.,.0. The combined organic layer was washed with brine, dried ove*£Qdwn*suifate*fi^^ 

pressure. The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 3:1) and 
5 crystallized from hexane-diethyl ether to obtain the title compound (159 mg, yield: 65%). 
Melting point: 160-1 63 °C. 

1 H NMR (CDCI 3 ) 5 1 .25 (6H, s), 1 .28 (6H, s), 1 .97 (1 H, t, J = 6.0 Hz), 2.14 (2H, s), 2.75 (2H, s), 4.00 (3H, s), 4.74 (2H, 
d, J = 6:0 Hz), 7.38 (5H, s). 

10 EXAMPLE 238 t , >.V> i 

" *■ hydrochloride 

.* •. : v y.' ;V ; /*> 

\Z ■-:.. , - > f >{0959f Potassium fluoride (spriay dried material) (118 mg, 2.02 mmol) and 18-crown-6 (534 mg, 2.02 mmol) were 
». ' sV*V» * 3dded to a solution of S-bromoniethyl-SAS.g-tetrah^ 
. . .^.„ , ^ ,r. . line (289 mg, 0.675 mmol) in acetonitrile (5 mL) and the mixture was stirred at 80 °C for 7 hours. Acetonitrile .was 
• > • _*>. • \i . Vi . ^-distilled off under { resduced pcessure/and.waterwas pouced into the^esidue and the mixture was .extracted twice with 1 * 
..; tC^ V'- ,*' >^ v< 
. V^.^defratoc^p^ssure^J^ 
• V - '•' 'acetto.10:^flotoadJty;#j^ . > . '> 

^ v *'>%with>4lft 

. , ' • .: >'Lytatt 84%). ' >;Vj\*'/ '" , r j' ;.wtf . ■ ■'<■'. * ."; * V« f - 

;. v\ '^Melting pouit W6-1SB*C. - ' Y ^ * " - * 1 ■ 

• • rf.as j. Hz), 7.63-7.80 (5H; m). • ' r - ;* v ' . ■ "■'•* > V*. % * 

' » •■ - .■ i. " ' \ * 1 v : . ' •>• .-v:\\v%*? 

w# 3A8,9rTetrafcychb?^ >- : * *• '. . r " - ^ 

\ SV? ^. ,^{0960] Tributyitfrr hydride (BjBirMLV#il9ati^ added \ \>'- 

.7?..*'^ ..^toasoJutionof S^iTwrnethyirS^^-tatra^ 11 
.ffVu-irt* , V«g* <fc67Zii^Qt>fa * ^ - 

. i.r :40. ^ • * , . . . ■ • ; .' • ■ " • * • ' . K v ic " 

V; 1^ ^ .^XAWPi£240./ \ - ' ; . : - ' • ^' .. " ' r , 

■ : *• v ..- - . • * ■ v . ■■: ' . : t." * . ' f V.. . - *' ? »" 

■** v >f&961] A solution of potassium cyanide (143 mg, 2.20 mmol) in water (2.25 mL) was added to a solution of.5-bro- 
^VTmomethyl-3,4 l 8 l 9-tetrahydro-6-methoxy-3 l 3 l 8,8-tetramethyl-1-phenylfurot2,3-h]isoquinoline (947 mg, 2.20 mmol) in 

> \i% Jte**ati^TWf^;miifr vtB*' *&#$^ t#vs#m irtt ^.a j ^ ate.^^fc i uj j^iii i».^ paftfe *&0&*m^titMas*^i}.' : - ; *.y ^ 
i** -Vw^wtth waSBr andiirine * rU 

t yv .^tiexanof^aem^ethpm ...... , 1 : 

. ^>Mcttingpoim:re-9B , 'C. * . . - *. ' . ' \~ - / 



f*. ' 
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EXAMPLE 241 

SAB^Tetrahydro-e-methoxy-S^^ 
hydrochloride 

5 , 

[0962] While cooling in ice, cone, sulfuric acid (2.34 mL, 43.8 mmol) was added to a solution of 3,4,8,9-tetrahydro- 
6-methoxy-3,3,8,8-tetramethyl-1-phenyl-5-furo[2,3-h]isoquinolineacetonitrile (4.01 g, 10,7 mmol) in ethanol (36 mL) 
and the mixture was heated under reflux for 60 hours.. ice water was poured into the reaction mixture, which was 
neutralized with cooc. aqueous ammonia, and then extracted twice with ethyl acetate. The combined organic layer 
10 was w%$l)rtwtoril&faft, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
H subjbctedto a coktfftfl chromatography on a basic silica gel (hexane/ethyl acetate 20:1 followed by 5:1) to obtain a 

free base of the title compo&mi 

• ' - ■ *:: + '*H NMR (CDCI 3 ) 5 1 :23 (6H >sj^1 .28 (6H, s), 1 .28 (3H, t, J = 7.1 Hz), 2.14 (2H, s), 2.59 (2H, s), 3.73 (2H, s), 3.92 (3H, 
V, - . *. \ ,-«sJ,^.18 (2H, q, J = 7.1 Hz),7:3B ; (5H, s). 

'.'.V- ! w . > v |0963] Thi&was dissolved in ethyl acetate, combined with 4 M hydrogen chloride/ethyl acetate solution and concen- 
.--.trated unde>?badfifced pressure to obtain the title coenpound (2.58 g, yield: 53%). . » : 

: '> ^'/Amorphous. ' . - • / ; . - • , ■ " ^ •-*•,.¥!.! 

' ■! ' *\<- ' * m NMR (0MSOrj^5l1i21 pH,t.^'U^l), 1£ft|BH<*)?ATOj^^ s).^W'(2HM 8.96 

W 20 *rv& . • - - A 7 v .< • v. * 

• .- •■*■>■...-. . -s- • 

~l «• Vs*"'"'*** 5 Jfl^OiMplMI aqueous sdtutioYV'tf*^^ 

' { - £i*3;3£;B-ie!»ne^ (TSO.mg, 1.78. mmol)' m ethanol (5 mL) 

,/. •,. ■•. /:v:ft;an<^ 

/ " .V* .at pH 3.5 with 2 M hydrDcfribflc^^ chloride, artd'^tract^^hree^toes wiTh&eteariyoVof uran 

V: * * V' 'T^' V^he combined organic ta^*^dr^joire&wto^ 



; 



^v^teltiri&ppJrtt: 225-245 °C, * ,~V: • ■ ■ • ;! 

v. ,>';:^*0' ^ ♦ 

• . . » - riwTu^y^mmrtiethyterT^^Dr^^^ room^mperatiire for 1 hour anttlhen at flit); ! 

. . H^ for-4 hours; to watevas ' 
• - -combined organic layer was washed with water and bnW(twice), dried over sodi^ 

45 under reduced pressure. The resultant crystals were washed with diethyl ether to obtain the title compound (358 mg, - 
yield: 72%). 

• . \v... Melting^oint: : 171-1 76 °C. . , .. 

" /V^^ V^^^^Eftiahyo^^-inet ^ * ' ■ s y 



; . 243. YfeTd: 73%. 
7 V '^eftin^point:. 187-1 90 0 C'(hexane). * 

1 H NMR (CDCI3) £ 1.23 (6H, s), 1.30 (6H, Sl,\2.15 (2H, s)/2.69 (BH, s);2.76 (3H, d t J = 5.2 Hz),"3.63 (2H, s), 3.96 



EP 1 270577 A1 

■ (3H,s), 5.68 (1H,brs), 7.38 (5H, s). 

. • EXAMPLE 245 

5 2-[(3A8,9-Tetrahydro-6-hydroxy-3A8,8-tetrame^ 
dione 

[0967] The title compound was obtained from a^.S.Q-tetrahydro-a.a.S.S-tetramethyl-l-phenyl-e-furofS.a-hJisoquin- 
olinolby the method similar to that in EXAMPLE 229. Yield: 16%. 
' 10 r:Melting point: 239-242 °C (diethyl ether- hexane). 
1 • - ;i- 1 H NMR (CDCI 3 ) 8 1.28 (12H, s), 2.15 (2H, s), 2.98 (2H, s) t 4.94 (2H, s), 7.35 (5H, s), 7.73-7.77 (2H, m), 7.86-7.91 
' : *(2H, m), 8.08(1 H.brs). 

• : . s x ... >. rEXAMPL'E^46 ' {Mffru.. 

M * .'. v.- ts .* . ; - <j;* %, Sfc**>. . •. ^ 

. - ^ 3,4,8 .g-Tetrahydro-e-nVdro*]^^ : v 

.: . ..-'*-.- • ' ; - - * < y,- 

*; V i : *>>;^jf0^58J While cooling in tet&i&Bft&sttBhjdi^^^ 
.5 I*, v.-* J>£22rrm>$waaad^ 

; «». fr^\CUjB4;^ta©l)ln t\2-dichloroethan;e (2 mL) and the mixture was stirred at room 

1 :*od ejrtracted Siricewtith eihylacetate/rbe combined organic layer was washed with water and. taine, dried jover sodium 
Vi. -\v - Vr .4 ^isutfate, f^&eiBd arxt concentrated umiec^ 
= ^**i> t;>fLV>?**X.twi rstfica.gel<rtexan#eihyi;^^ 

\ :i - 'A ''7 ^^MBftmspoInt:^ 0-230 ?C. ' > 
*ft ,<^ : '-Vt^-aror^ 

% A ^ • > ' 

. : - ■ - so -Hz). ■ K v-. .-, : • . -'.J-' "■% - . - \ » •• - - * j 

: ~ =*X°970] This was tfissbhredtnethytat^tate/^ 

45 trated under reduced pressure to obtain the title compound (3.27 g, yield: 34%). 
. Amorphous. 

PH/Tn), ' - . ' • v ■*■ ,v ••' .-.v*r. v ' - :- ; 0 

.. . --.50 •; . 1 ^ • . . ' ' - ; 

*S ''>^ : 1XAMP1£248 ' , :v..;,'/,^ ' /\: V* ■ • * . N " / •* ' > * *' 

i'v- . " i \ ■»> " rr --V' '. 7, ^-*; 

• - V v . ,r>Tnmo^ were added to a saxftensiDn <rflg(yt m«ttpl^ y^3,43 t Q4^ ./ * " ; ' 

* ; , isoqidnoifne.(a22 mgxi^rnrnol) and trifaut^^oranymn <590-n^ J : as ^nmoiy in ketrahydrofuraii (fi rnL) arid the 
- \v.- . ~ mixture was heated under reflux for 24 hours, and trtoiJtyfc2-1uranyttin' (590 mg; 1 .65 mmol) was added thereto and the 
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mixture was heated under reflux for 1 5 hours. The insolubles were filtered off and the filtrate was concentrated under 
reduced pressure. The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 
100:1 followed by 10:1) and crystallized from diethyl ether-hexane to obtain the title compound ^14<ng, yield:'49%). • 
Melting point: 126-128 °C. 

5 1H NMR (CDCy 8 V.27 (6H, s), 1.30 (6H, s), 2.27 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 6.46-6.49 (1H, m), 6.63 (1H, s), 
6.68 (1H, d, J = 3.4 Hz), 7.31-7.47 (3H, m), 7.69-7.74 (2H, m). 

■ EXAMPLE 249 

■to : . S^.e.g-Tetrahydro-e-methoxy-S.S.S.S-tetramethyl-l-^^-pyridinyOphenyllfurop.S-hlisoquinoline 

.>*.'■ - * . {D972] ,v*Tt».titte dotTf^ound ias obtained from 1-(4-bromophenyl)-3,4 l 8,^ 
.• * .'• : '\ v turdf2;3Mipsoquinoline and tributyt-2rpyridinyltin by the method similar to that in EXAMPLE 248. Yield: 50%. 
*...'".v.; >.. ; v?MfeWng point: 127-129 °C (hexane).'V— . 
* 1 '» *H NMR (CDCI 3 ) 5 1.26 (6H, s), 1.30 (6H, s), 2.32 (2H, s), 2.70 (2H, s) t 3.93 (3H, s), 6.62 (1H, s), 7.22-7.30 (1H, m), 

, ,>'\rr. v v ; '* -7.52 (2H, d, J.=f> 8.4 Hz), 7.76-7.79 (2H, m), 8.04 (2H, d, J = 8.4 Hz), 8.72 (-1H, d, J = 4.8 Hz). • : s ,..■>. 

V v EXAMPLE 2S0 \ * -./>• .V s ^ : - 1 

> r ^> rsABgM&raliytfr^ * 

^ " * . • -**h!*- - •'. - ' 

uvjH- S3 VS^^h nmr tcocy 5 t:t 3*pn,B), ; 1!1*7$jh;s), t^(aa,*K:i^,pHr«)Vi»tiH, ^ib.2.hz); 2,42 n«, «s; J = rs.2 

- - ^ v/^?«XAMW£!r;iS.1 /i ^ to \ \-. T ! • v- * - : ' .. ;-K : v.-- °-Y s-, ■ •. 

• ■ S-c^ ^fcfMOjte^^ - ■• ' 7 ■ -\ ..." 

,,.y,/; • ■•- ■ ■> ' - ; ' * • " "<"" ■•' ' " > ; 

' "• s l./v> # .10974] The trttacompDund*aep&^ 248. 

^ :* . . * ^Yiel±.60%. ^ % . : 6 ■ • . - ! "V .' . > : -\ / : . ^ ' - : \ ... : 

■ r-i • ' • . - - v. ' " ': ' • " ' 

. / • v . > *VfTD9^ ti^in^EXAWPLE.246. 
. -YieW:37%: . ' ■ , ^ 

^. "Melting point: 172-175 °C (diethyl ether-hexane). ? : • . 

. 45.* -1H NMR (CDCI3) 5 1.28 (6H r s),1. 31 (6H, s), 2.28 (2H, s), 2.72 (2H, s), 3.94 (3H, s), 6.63 (1 H.s), 7.06-7.1 0 (1H, m), 
.7.29-7.44 (4H, m), 7.62-7.69 (2H,m). '. 

• - ■ ' - . . \' %7 > \ * . ^ ; ■< . * * **w '. ■. • . 

/^-^flBMatf*tES2S3 ' : -. -y ;> -/ v*:- V .:.^'" ; -'V U '- '". ^ ' * *y' •-."■v ^/V. 

v> >t V\ ■* ^f0376| i-Sediumj(431 m§^T8:a*mmd^ wa»v«iriBd^0.a BOlulBiijf.xf «aptTtttetertelj[220 g, W.t mrhoNJ.frrl ,2-^dimethox- 
T / .** : .'y : .»y »ycthanB (20 rnL^ jvnclthern^uTS'jva&'stffTecl ^t jCioitS'teftipQramftf fiar -1 jS hours. White cooing ir ioevt^torotrifriethyttin,^ 

- • ; r ♦ . ' J ff;9 1* g,^T4^ iriny>^ -iwaagetetUgahq mxtwy entf after ^10 inguii»; ^roma py ci miC6roB (2^:g,^2JJmmol)^waS'^dded 

V % « - >■/ - *-V-* ' reduces pf*K&ure. tfndjpttfir^as potimtf tnio the^teadue- antt thd mixture wap extracted twice with diethyl eth er. The 
* • , . • : " '."^combined organic layer was washed twice with water aratthe^ wthLbrine/iir^ sufefle, filtered^ concert- 

vC-. ' - -^ted under raluced.pressure to obtain a mature of. tr^ 
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[0977] This mixture was used to obtain the title compound by the method similar to that in EXAMPLE 248. Yield: 
32%. Melting point: 141-143 °C (diethyl ether-hexane). 

1H NMR (CDCI 3 ),5 1.28 (6H, s), 1.31 (6H, s), 2.25 (2H, s), 2.73 (2H, s) t 3.94 (3H, s), 6.6441H,**), 7.46-7.67 (4H^m), 
8.99 (2H,s), 9.22 (1H,s). 
5 • ' - 

EXAMPLE 254 

* 

3,4,8 l 9-Tetrahydro-6-methoxy-3,3,8,8-tetramethyl-1-[2-(4-pyridinyl)phenylJfuro[2 l 3-h]isoquinolin >v* 

*•'.-• * . • 

io , [0978J A solution of sodium carbonate (236 mg, 2.23 mmol) in water (2 mL) and tetrakis(triphenylphosphine)palla- 
r* dium(0) (66 mg, 0.0567 mmol) were added to a solution of 1 -(2-bromophenyl)-3,4 1 8,9-tetrahydro-6-methoxy-3,3 i 8 > 8-te- 
. y V frtramethylfuro£^h)isoquinoline (558 mg, 1 .35 mmol) and 4-pyridinylboronic acid (248 mg, 2.02 mmol) in 1 ,2-dimeth- 
-* i;tusyethane fBvmL)tm&*JbmDii£ mL) and the mixture was stirred at 80 °C for 24 hours under nitrogen atmosphere. 
• ■* 1. * . 'J ' V / Vifaltetfras fteumti'fnto thetetttoharature, which was extracted twice with ethyl acetate. The combined organic layer 
tX'f; was washed with brine, dried overabtf umautfate, filtered, and concentrated under reduced pressure. The residue was 
v .2- subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 20: 1 followed by 3: 1 ) and crysiaJUzed 
.V./finpm diethyl ether-hexane to obtain. the title compound (200 mg, yield: 36%). _»'"■' 
*V" pelting point: 187-189 °C. * . ; . V ■ 

. • ' &k NMR (CDCI 3 ) 5 1 .09 (3& (3H, .afct2B (6H,;s), 1 :94 (1H, d,,^t«3H4..2.13 (1+H/d T *=*S.3«*)/2.50 - 

• ' 20 • "<2H, s), 3.84 (3^-S), rettt£.s!/7.24 (2H» d, J = 6.2 Hz), 7.36-7.52 (4H, m), 6.44 (2H, d, J = 6.2 Hz). - X, - ' • * .* 



' piV^ *' ■'" *3.4,B>Tetrahydro-6-metta>Jty#;^ 

• i# .;"Vi'*-.' 25 / ■ . , * .. ;.. 

V-> [0979] By the method simaarto?ttoa^^ 1 '* 

e-methoxy-S.S.S.S-tetramethymjrojZ^ 
■ ' aV' ' '*£ • solved in ethyl acetate, comtoedwta A'Mftytfrogehc^^ 

: ^ sure and crystallized from ethanol-etti^ acetate to «btaia.thBtite^ojnpauntf.=Ys^: 51%. - : ... - 

■. ^ v*>,v^v belting point: 1X5-117 °C. * - - ^. - . \ \ i- t - { ; . : ;\ ■ • „■ „"r"~ - V:* : . 

■ ^ -< v; ftyy.*H NMR (QMSO-d^l .23 (6H;>),'1>BS[€W,»,.2OT £K s),*»(2M,- S>, *»X»i : *);T^f1H^7.86<2H, d, J = \ 
' * \ S.^.- ^M,Hj)va^7(2H t d;.A=84 . . V 

• ->.>.!'• v; r^zs«feffi256- • > ' * * ■■ -V " 7: . .. * * \ " . 

V:^ f ->r^-, , r 4; ;( : far^2^]jB^ Yield: 70%. 

.>>:;.',• ■ ■ . ■ * ■ v." ■• . ' ' /■ " ■* ". ' ' "" .. ' - ' 

• " , ** "B^AMPLE"2b7 -■. > : 

> ^ ^^J^Wa^^SHTiethoxy-S.S.e.S-tetramethyl-l-^-tS-pyridinyOpheny^ dihydrochloride . 

. . . V A;'^ ^iwa&itfcteined.-:^^ 4^ I y d» u^°n ^titoxide/ethyl aceiale soiution, con^ . 
r f ;, . VtsBntsaiBd^ * w. 

\^ *; • ,t. ' Amorphous. /\ .■ A , ^ ^i>\.Vv"Vt v . \ * . ».*': A \" V* " * v ; S ''.*-•»" .V*. ''; ; . 

- . V V*"} V v*ft W»B (OMS^) *'1^2^H^/l;^'(B^B);Z£9^ 335'W^743.fW^7JB2C2H = . 

•> ? f: # /. v->*.55 ■; ... :■■ • J: • - . ; : .^r ; t ;^ i, g> ..• . > : . . : . - .* ; < ' ' 7: 
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EXAMPLE 258 

1-[3-(Benzofuran-2-yl)phenyl]-3A8,9-tetrahydro-6-m^ 

[0982] The title compound was obtained from 1 -(a-bromophenyO-a^.S.g-tetrahydro-e-methoxy-S.a.B.S-tetramethyl- 
furo[2,3-h]isoquinoiine and 2-benzofuranylboronic acid by the method similar to that in EXAMPLE 254. Yield: 74%. 
Melting point: 160-161 °C (hexane-diethyl ether). 

1 H NMR (CDCI 3 ) 5 1.29 (12H, s), 2.29 (2H, s), 2.32 (2H, s), 3.94 (3H, s), 6.65 (1H, s), 7.07 (1H , s), 7.23-7,33 (2H, m), 
7.37-7.61 (4H, m), 7.88-7.93 (2H, m). 

EXAMPLE 259 



" ' * ' 3'-W»4A9-Telrah^tfro^^^ -yl)[1 ,r-biphenyl]-4-amine 

m*.*. y-V> V.V**. ' 

*' iW3] "Trite tine compound was obtained from 1 -(S-bromophenylJ-S^.S.g-tetrahydro-e-methoxy-S.S.S.S-tetramethyl- 
u - .furo[2 f 3-h]isoquinoline and 4-(1 ,3,2-o1oxaborynan-2-yl)aniline by the methodsHntfar to that ia EXAMPLE 254, yield: 

. i y \ Welting point: 224-225 °C (ethyl acetate). . 
, 'W v*fc*#MR (CDCy 6 1*:2646H f s), 1>29:(6H;.s);2.26 (2H, s),.2.17n42H;s); 5T72 fa^b^^SS (SH.^'eJK ^H**),S.*74 ; 
20 r\2H;4 l \teVf'#z), (4H, tn);7.43 (2H, d, J = B.B Hz). < ^ \ .* 

> ; .; ; ^i -p984] • Thetltle ;compountttite obtained from ,43;9^etrahyidro-6^nTeto^ i- 

.#WeJting.poim^4*225 °C'<oj©^ylTBther-'hBxane). ... „ , • " *. % - ' '* ' f " " * r >- 

■> - i- .Tittt.NMR (CDCI3) 5 1 57(64,8), r^9|BH^ £ Je.(3K^/&^.^ 

.*so;.tfj>tBH i m). - ■ • ".■,>:/•.« \. * ■■. ^ ••. $ * ■ / : >.> : .. '* * ■: ' -* 

- y " *w ■ ' ' . • • ' - ' »'■< ■" 



Vf " - iv EXAMPLE 262 

. ^5 . S'^S^AS-Tetrahydro-e-methoxy-S.S.S^-tetramethylfuro^.S-hlisoquinolin-l-yOtl.l'-bipheny 
dihydrocntoride 

• v.; «■.'■.. • ' . •' . 

*. .* • • ' V-S-me1hoxy^3;s^ free base otthe.titte ' 

-3» ; compound was obtained- y : " i v " ' - v, ; j . • * -»*» 

^/^ ^.^iHWMft ^^^fl^^ tor*), 3.W (3K^*fi.fi2 <1H s);. 

V^V"*®* 7 * h^^JW^ttH.-.^*?^^ (1H ftf),'72afl»- t;j =«t7AHa^Ta2-7.48 PH, tn),-7«4-7.62 

.(2H,m). . -^ ! - * r V 4 " ' v"* 

' • V / : ^f0S97] ^7hU'<ias'4igB0tetf mteH^I ^patate; ootltDined ^aritti GMOq / G oyB u^ ito rioW^yVacgpate solatieo aodtcorcren-, 

fis^. £5 .Mied'dinojtf TBjdjJ03Ct^aBWLrtB to xfbtrfiTV ttoo-titlciAu npannd. $8eid:«B8% ! ... 
. 1' : ** * lAznotpnous. ! • ■ ' ^ *. . • : 

/<•'/! J, ^^t«/^(CHg|§Q^ Wi3i(3W,:sj; 1^(3M;%-M5;(9M tfk «;.T5D (3H,s),2:U-2.a5 (2H, mr3.QB-3.30 (2IH, iti), 3.95 
" '. (3H, s) f 7.12 (IH.s), 7.25-7.80 (SH, m). 



10 



EP 1 270 577 A1 

EXAMPLE 263 

N^'-^AS.g-Tetrahydro-S-methox^ 

[0988] The title compound was obtained from ^-(a^.a.g'tetrahydrO'S-methoxy-S.a.S.S-tetramethylfuro^.S-hlisoqui- 
nolin-1-yl)[1,1'-biphenyl]-3-arnine by the method similar to that in EXAMPLE 30. Yield: 64%. 
Melting point: 21 7-21 8 °C (ethanol). 

. 1 H NMR (COCI 3 ) 8 1 .26 (6H, s), 1 .30 (6H, s), 2.1 7 (3H, s), 2.25 (2H, s), 2.70 (2H, s) t 3.93 (3H, s), 6.62 (1 H, s), 7.32-7.66 
(9H,m). 

(Alternative synthetic method) 



" " *;_;.p)989] The title compound was obtained from 1 -(a-bromophenylJ-S^.S.g-tetrahydro-S-methoxy-a.a.B, 8-tetramethyl- 
*■ - : \:furo££W»}B^ acid by the method similar to that in EXAMPLE 254. Yield: 87%. 

J * : ; .;2rMethyl-N-[3S(3,4,8,9-tetrahydra-^^ 
/^.alanine ethyj<estsr hydrochloride 
"20 *• - • tVrf" r " v • !'/! '• . 

: ^ |09S0] irt€XAMPIiE2D9.and:ste^ 

/Iramemylfurop.J-tt^a^uinpliri-l -yl)[1 ,1 '-biphenyl)-3-amine and ethyl 2rbTOTTOisobiaytata , a free base of the trtfe com- 
>, . .po u n d was abtatnecL'SBtift was dissolved m ethyl -acetate , corabirted witti 4 M hydrogen cWoririe/ethyi acetate sotutio n , 
$ ^concentrated ondet- reduced-pressure tov^ \;. 

n "2S v Amorphous. - * . 

. ' vT^^B^SO-dg) S ;T.07*PH , 4&J « 7.'0:H2); VOX. (SH?,s)? 1 48.(1 2H2i]t,.235gM£(aH, mfc3.*9(2H ,*) JES9ff43H, 

".'>\!^ . ■ .-V *-v.* % v;-T' * '* ' ■•' : * ,;:> / ^ * ' O ! 

„ EXAMPLE 28S'J^JA'5.. .s* v \ ^ , V I . . : . > ' *. - 

-V,>? VIH3X3A8>Tetrah.^ - • 

' ,f hydrochloride ». - . * \ . . ' : \ 

\ : ; Atiissraivedw;^ 

-ye? ^ f . % ; :.; n ^ w . - 

^*t^^T.W<aH^rr* « ^ . , . ^ 

^^^^om-N^-p^^.S-telrahydro- 

: Ofc»#n^^^^ Weld:. 
. ^58%. ^ - ■■ + .y - .V r^- ; ; ' :, * * * r v "V--'- * - v - ; . ' 

•; ^HTMffi|e^C^< : 14j|V^ ii)*«2V«- t »),V3^7jB9.{BH i Trt) l 
-^>S27<lH;t)rs).i»., >\» > >. .. r ,> •■ - s , > 1 * - • > . •.• V 
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EXAMPLE 267 ' 

N^^SAS^-Tetrahydro-e-methoxy-S.S.S.S-tetram^ 
methanesutfonamide 

5 

[0993] The title compound was obtained from ^-(a.A.S.g-tetrahydro-e-methoxy-a.S.S.S-tetramethylfuro^.a-hlisoqui- 
nolin-1 -yl)[1 ,1 '-biphenyll-S-amine and methanesulfonyl chloride by the method similar to that in EXAMPLE 222. Yield: 
54%. : 
Melting point: 141-143 °C (diethyl ether-ethyl acetate). 
w 1H NMR (CDCI 3 ) 5 1 .30 (12H, s), 2.24 (2H, s), 2.73 (2H, s), 2.98 (3H, s), 3.94 (3H ( s), 6.64 (1 H, s), 7.36-7.66 (8H, m). 

v,. EXAMPLE 268 
j'is meftertiiS4&fDflBrnfc^Jiydrbc^ 

■ ^*>{0994] By the method similar to tfuitoa.EXAMPiLE 190,^ *" 
'i . i« ffc3,3,83-tetramethylfuro[2,3-h]isoquin:Ot^ and k*domeJnane,.a free base 

» » • %'»f the title compound was obtained. This was-dissohred iniethyt acetate /.nxnb'meci with 4 M ttaydroi^crtforide/etriyi 
; 20 - -acetate solutionrconcentratfid under reducedpressure to obtain *th'fe title compound. Yield: , ' 

* y~\r7.B Hz). , " " • ; ' ' 

vK ^EXAMPLE 269 " ' * * . . 

' . • c a:' - - v ■ ' • • 1 

..^''^a-Dimethyl-^S^^ 

• ^ Jt*[09B&) * While cotkirtg nt^;<stiJh^^^ «f 
JU(lhfc -4-cyanobenzeneacetonrtrrte ^W-^, M:&*nraol^^?W<^^ at * 

£ - room temperature for 1 & mmati*; Wrtite;coolflio>m' icevrodometnen* $7,43 mL, U9 nimol) was added to the- mixture . 
. • ■ t?and She mixture was-suxred fat* roora.tpoTpefatura . fo^E^anum. - lire seactai ; jnsxfcins was- poucei into -ice. water, an d 
»y '.: '. . ^cxtractedftMce with jetftyfratartate. ITtoe^awrabmeiJ^oi^an^ayer^ 

, c . i - - i®96] / Using tteanritythwret^^ 

- : 33 ^MeJtirtffpoinl: 1^123?Otd]is^rc^ieth0r-tra3we). ■ 

W 'is " >^ i .d^fl*«fl,^.50-{2M t JtJ^:B.aHzj. 

ft 4- ■' 4 ' ■ ' • • ' " - . ' ' " : ' •' 

- f'r. * " EXAMPLE 270 

, ^a.a-Dimethyl-A-tSAS.g-tetrahydro-e-^ 

• • • • . 

Wacetate.^.resuttam s 
><» s/Meltfngpoint.1BOr1B2?C. * . , ■* 
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EXAMPLE 271 

• a.a^imethyM-^AS.g-tetrahydro-e-metn^ 
ester 

5 

[0998] The title compound was obtained from a.a-Dimethyl^-Ca^.S.S-tetrahydro-e-methoxy^.a.S.S-tetramethylfuro 
[2,3-h]isoquinolin-1-yl)benzeneacetonitrile by the method similar to that in EXAMPLE 241 . Yield: 43%. 
..Melting point: 150-151 °C (hexane). 
1H NMR (CDCI 3 ) 5 1 .16 (3H, t, J = 7.0 Hz), 1 .24 (6H, s), 1 .30 (6H, s), 1 .57 (6H, s), 2.19 (2H, s), 2.68 (2H, s), 3.92 (3H, 

• > I©;. >s), 4.10 (2H,q, J = 7.0Hz),6.60(1H,s), 7.34(4H,.s). 

v."- EXAMPLE 272 

* : vi ' ^Njo^o^rtmethy^ -yl)benzeneacetamide 

: m X3 t 

.* . » v « . 10999] The title compound was obtained from a.a-DimethyM-fSAS^-tetrahydroTe-methoxy-S.S, 8,8-tetramethylfuro 
l : '"■••v tf;:[2,34i]isoquinolin-1-y0befu^ 

V' . i* » v • sMeitmg.point 160-162 ?C (hexane-diethyl ether): ' - *; w 

; *V.. - - V 'if V. v^flUMB 4GBCW £*.25 (GfiUtfc-t 31 :{6H # ^^S0t^^KV22042H>)^:59 48K?d/J« ; 4*«2) t fcfi& <2H*s)£fe93 
-V\\» (3H; s), 5.10 (1H,t>rs), 6.62(1 H,-s), 7.39 (4H, s). 

* ? - * ■ v : * . . • ■• . • v : - 4 -- * 

i . .. -v. s ^JEXAMPLE.273 < * . " .« V '* * " " • ; *~ ' . ■ . ' J 

4> £.& ' \ :/>. s^V^ WH2-Me^yW3-[4^f^43;B^erf Wiydr^ 

*vj.4 m * > :; rv '*2e Vr glydneifl^reslfirUv'. ; . - • 

' . . .. . f^<. 

\« i: . i?i£et£»r»d*i<ZB2 tng, l.fiS ;onw0^ rt ' N ^ , *ft1^ylfQm (7«^andttiBiw«u»'i»as atierod ar*oom<temperature-for. 

' \f- \v. >v: Vf ^organic 1a*ar:was rasfced t*ice*wtft^^^ ckitt^oversodtoTi^uttBte, Altered and corltemrated linder 

V* - " • >\ .t*r#duced pressure. Tbe residua wea subjected to a column efcromatograpfty on abesicsiiioa^ei <hexaneiethyl acetate 
• i; y , ' * a * 1 w^^^i^^j^i^^Bid jb^^ * ^ti^fljFl'*^aic^*ia^^^) £k££^£*.t^^^^^rej^)uii-9K3^^?^^jfi^jftiiB **^tf^^nfe ^^os^^^^^^^^^^^^^s diet^'etocr^xane tacDtaixi. the title 

< r^s!campaun& \ " /" * "•* - L O.. /■« r - 1 

• • : . . „v ;^:^^4M^^4»wtt:^33r13B^. • ; ". - > % v : " 

V .. . f -^'&mt^ 

^ ..^ 

' : ' U\ ... . \ -...« v ^ ■ :.. . ..: . • ~ : ; ':. - • ■ • 

: v -? 4 -'A ^^EXAJMffiLE:27^ : "U" ^ : v v • ». * ' ' ■ : / - r • 

' tester hydrocrtforide • . ■ * • - *. 

v " By the- method similar to'triat fn "EXAMPLE'17 and startmg from 3-cyano-a,d-dimethylberizerieacetic acid 

4s ethyl ester, a free base of the title compound was obtained 

1 H NMR (CDCI3) 5 1.16 (3H, t, J = 7.0 Hz), 1.25 (6H, br s), 1.30.(6H, s), 1.55 (6H, s), 2.15 (2H, s), 2.70 (2H, s), 3.92 

> r^imo^-TBthi^pre^sufe, ar^ • . « - +■ 

' - ;.Melting po«nf143^145 °C. v . V ' 1 : - . 

•;»:(2H I ^) r , ».94|3H f .s),"*fiB-42H^ J ^7.& Hz), 7:C9 «H,^, 7^8-7^5 (4H, m).. ' . ./-". 
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EXAMPLE 275 

a.a-Dimethyl-a-tSAS.g-tetra^ 
sodium salt 

5 . 

[1 003] 5 M aqueous solution of sodium hydroxide (4 mL) was added to a solution of a.a-dimethyl-a-ta^.a.S-tetrahy- 
dro-S-methoxy-a.S.S.S-tetramethylfuro^.a-hlisoquinolin-t -yl)benzeneacetic acid ethyl ester (370 mg, 0.823 mmol) and 
a t a-Dimethyl-3-(3 l 4^ 1 9-tetrahydro-6-methoxy-3,3 l 8 > 84etramethylfuro[2 1 3-h]isoquinolinM-yl)benzen acid ethyl 

ester hydrochloride (1 .54 g, 3. 1 7 mmol) in ethanol (8 mL) and the mixture was stirred at 70 °C for 7 hours. After distilling 
• io. i. . ethanol off under reduced pressure, the residue was combined with water-diethyl ether and the precipitated crystals 

-were recovered by filtration to obtain the title compound (423 mg, yield: 24%). 
v. ,/\Melting point: 153-155 °C. 
■« . 1 H NMR^OMSaf^f^^ia (6H, s), 1.20 (6H, s), 1.34 (6H, s), 2.22 (2H, s), 2.62 (2H, s), 3.80 (3H, s), 6.78 (1H, s)," 

. 7 V :'7.\2^1.(4« t mj...,^ , ' , " : r .* 

. . r : EXAMPLE 276 - . , ■ \ \ s 

j..-'; : The.residua was combined' with water, adjusted at pH 5S with 2 - W.hydrachlofic acid, and extractedlwtce ,wtth tetrahy- 
v' ' - : drofuran. Ths combined prganic layer was-dheri ov^fiodjumeuttctevfitterad axictCTnce^ate^Jur^tBdueed pressure 

y'-Jooittain tfte:titte«orr^iMnil:Ytekl- 49%. 
;v* . i- ^Amorphous. . * 

^W.lV*H NMR (CDCI3) 5 3 .27 (6H^)/1£B2X6M;.bri> ( T *7:$SH;*fc e.W«BN9ift),^4 (ZH.fcp.s), b^2.<3H,'*) ?; -6.60 (lK s), 
! 7,12-7.37 (4H, m). . ' .' ■ ; . ■ . 

; r In Aa-Triitiat^ . . - 

' *■-'»••:.**• hydrochloride > * * 

• ;IKJ95] . Thetitle campcuind.*as <*taio<ja*Sgr*^ttrfiCTtnyl-fc^ 

^frffgjfli^utoa^^ yjeld:.55%. 
■ *:js , - /^Amorphous. 

•-. .. 

* .-y f^flOWl ' Ttre titte cm nuuund-was ttotamed frem ajiHl^eThyrc-ftflff^^ 

45 [2,3-h]isoquinoiin-1 -yl)benzeneacetic acid and 4-(aminomethyl)pyridine by the method similar to that in EXAMPLE 206. 

Yield: 49%. 
v V Amorphous. 

: v V*K*IWR {6W,;i) f .^ ; »{W,:d)^;0K2.aS W i &b&J&*<&.&H> 3.95 ,(3H ..«),; 

'J/f. O- .Jfca3^0I<2H;j^7^ tf&tTQ/*£B*p .(2frtfm), ftQ5 (*H f bt s). ^ : - * 

J s :v^XAMPL£279 - . [ ^ ' \ . . ' T^., ; ' -j; V; t^.j" . ^ • ? .-" > r * ;* \ ; ; *\ 

,; ; ^-Yielct" 27%. . ' , 4 • - ; / . * : \ - 

. -\ -Amorphous. ' / ' ■* 

v MH NMR (CDC^>5l.24<iSH t s) t t:»(6H v s)iZ21.{2Hi.fi);i6B 3.92 (3H t s), 433 <2H t s), 6.60(1 H,s), 7.34-7.42 
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(4H, m). 
EXAMPLE 280 

5 4-(3,4,8,9-Tetrahydro-6-methoxy-3,3 I 8,8-tetramethylfuro^ 

[1008] The title compound was obtained from l-^-tbromomethyOphenyll-a^.S.g-tetrahydro-S-methoxy-S.S.S.a-te- 
tramethylfuro[2,3-hlisoquinoline by the method similar to that in EXAMPLE 240. Yield: 13%. 
Melting point: 182-184 °C (hexane-diethyl ether). 
10 1H NMR (CDCI 3 ) 5 1.24 (6H;s), 1.33 (6H, s), 2.21 (2H, s) r 2.69 (2H, s) r 3.80 (2H, s), 3.93 (3H, s), 6.62 (1H, s), 7.36 
" \ *. (2H, d, J = 8.3 Hz), 8.44 (2H, d, J = 8.3 Hz). 

- \ ' .-••> <■' y s - t a 

v *' <->v % ^ r V4^3,4,8,9-Tetrahydr^ acid ethyl ester 

v, i«V ' ■ hydrochloride 

V^»fc'*>>V' i V.^1009] While cooling in ice, cone, sulftjrte * ; " ' ; 

• V*. - ; 'V.. * ^£-methoxy-3,3,8,artetr^^ mg, 1.79 mmol)wn ethanol <7-.TnL) '' 

■:■ . • : ' 1 •*» " and the mixture was heated under reflux for 24 hours/1ce water was poured into the' reaction mixture, which was * - **' r f 
' * *■ ... .. washed with diisoprapyretherand.lha.aqueous ^ 

>> twice with ethyl acetateV Tha^onibined oroa^ . , f ' * 

» * V, v>- & filter 

<r '* 1 * ' -*/*V ,J ' ""/^silica gel (hexane/ethvKacelHte-I.Orl*^ cniwruatpgraphy on a,sJhcagei(hexane/ 

' //* ' 25 - etbyl acetate 3: 1 ) to o^ttin a free base of .the title compound. This was dissolved in ethyl acetate; combined with 4'M 



h pi$g0& f ^dMs/^^rmWB. sotution,rconcentrated under,reduced pressure .and crystallized lrom ethy4:acetate* . 

.'■ * * 'belting point: 104-106'"6. .. > ' ' \ ; ' ' * r : ; . * ". r V>' ' '.. •* "**• 

-\ / 1 HNMR(DMSO<i 6 )5l.1&:(3H,^^ - . 

' ■ ;>'T ,> ; . EXAMPLE 282 " ./ \ •** . . > . ' \ .. " : • • ....... 



» v %C • i y v a>. ^gttte sferideri^ ^ , 

'V . v V H jnkbOT.'itftic^m Mo» i^^^:qp<^a&;-^ over 

. b ., s \ % .-. a ^SDdM«^ liigaie^fiteh^j^xonc^^ axo tamn rhrema - ' 

> - » v : r : y.^lDgraphy.ma^as^sifica gei ftmxatoefstty sestet diethy^her^hexane 
- . * v\~,taotem:toe-tfe^ * 

- n.Meltingpotnt: t15i1l7 9 C.. " " • / - • ' ' • ' * V" •'• 

45 .-;^MH NMR (CDCI 3 ) 5 1.33 (12H, s), 1 .33 (3H, t, J = 7.2 Hz)| 1 .38 (3H, t, J = 7.2 Hz), 2.24 (2H, s), 2.70 (2H, s), 3.93 (3H, 

' fvVS). 4.25 (2H, q, J = 7.2 Hz), 4.31 (2H, q, J = 7.2 Hz), 6.62 (1 H, s), 7.10-7.41 (4H, m), 8.57 (1H, d, J = 13.7 Hz), 11.09 

.: ..-■*. -.30' , " ':'.•*• .*;;•' ■ " ' 

■ ~ V -.-. V" . ; - w ■ • ' : . . .:- " " 

\ ti l r ^ ^ ./irmeihyih^nR^ mg, 332 . 

, ' ^ V'** : ^ , mhto0*to4^^ iand th»frti<twa vwdkiarf'ataQ^^ at «0« ^PjBjhour*; ^.reaction 

^ \ T^Tv^xSimijw^extr^^ 
1' % • ' : # v • ' . andextrasted 0woo«witti .ethyJ acetate! The cgnfain gflhoggaiTC layer was washed withimna; dried over sodium* su ff ate, 
" fiUered, anj^opneentrated under, reo^ced pressure/ The residue was subjected to a colurrm 
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silica gel (hexane/ethyl acetate 5:1 followed by 3:1) and crystallized from hexane to obtain the title compound (178 

mg, yield: 14%). 

Melting point: 109-111 °C. 

1 H NMR (CDCI3) 5 1,23 (6H, s), 1.24 (3H, t, J = 7.2 Hz), 1.32 (6H, s), 2.35 (2H, s), 2.67 (2H, s), 3.16 (2H, q, J = 7.2 
Hz), 3.66 (1H, br s), 3.91 (3H, s), 6.59 (1H, s), 6.63-6.69 (3H, m), 7.11-7.19 (1H, m). 

EXAMPLE 284 

N-[3-(3,4 t 8 t 9Tetrahydro-6-methoxy-3,3^ 



10 



3 [1 012] Tris(dibenzylideneacetone)dipalladium (0) (65 mg, 0.0707 mmol) was added to a suspension of 3-(3,4,8,9-tet- 
-n- rahydro-6-methoxy-3,3 ( 8 f 8-tetramethylfuro[2,3-h]isoquinolin-1 -yl)benzenamine (1 .23 g, 3.46 mmol), 3-bromopyridine 

mg, 4.81 mmol)and2,2'-bis(diphenylphosphino)-1,r-binaphthyl(98 

.. .. ^ l Tn$v0^t41 .inn*>^ 

.. ) ■'• ***** « . - mactl^TTux^ was extracted twice with ethyl acetate. The combined organic layer was washed with brine, 

w . dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue was subjected to a 

. ->s. - ',> •• |>^. j^lumn chromatography on a basic silica # * 

J. ; V;.\y*.* 'j. diethyl ether to obtain the tide compound (796 mg, yiekt;54%). 

> 3\ . IVi'Metting point: 204-205 °C. , - ' ' * \. ^ *\ £ 

r ■ * v >. , 20 '}* *H NMft (COCy 5 I*** s*);i 34 (6H, s),2.34 (2H; s),^2.69 (2H, 6)^32 \3H; s);B.79 (1H, sfc 6.61 (YHr$), &97 /' 2 > 
i 7 :(f H, d, J;=Z6 £ Hzi,.7.it-7.43^SH; ra), S.vll (1H; dd, J.as4* 1 .4+^8,40. (1H T .d,J « 2.8:Hz). . > 

■v/y^-..' . k . J \ ' " ?m -V - V*5/ ; t 

; -V ..v;;; ; .exampl£2B5 r : v \{&* 

5-** V. >v - • - ' .- ' ' 

. ;:? r - 25 N-p-PyridinylJrt^PAB.S^etrarfy^^ ' 

1 .20 mmol) in N^sfrn^^ : 

* * . S- v S-v. 380. ' reduced pressur^>ted flMI f ^;-^6<^rnmcrtX/i«a «dfl^xdieretor«nd'.tfee ■• f > 'i*^ ' . 'rA 9, 
^; mixture aras stirred arrBom*^ : -> _ « -V 

extracted twice with ethyls ..t~ ./ \ 

, ; ^ ;;r^H^H:JSIWR -= • ' . < • ' 

^ , >{i>:.WvJ3W5S<W'in). .." ; ' . • ■-, \ ... ? ? ' • ^ > ■ \ ' 5. ^ J-' 



j . ' ' • > ^-WettTyi-T^^-(3;43,^tetrahydro^-^ 

45 trihydrochloride 

—so /Amorphous. l - V - % . ' • 

,v" <r : ,>k > Y : . M -V v \ ■ r --.' V : ;r ;/ " - 1 * \r \. ' : • ■ 
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EXAMPLE 287 

a-Pyridinylp^S.A.S^-tetrahydro-e-methoxy-a^.S.S-tetramethylturo^.a-hlisoquinolin-l -yl)pJ^y±}caikamic acid*aihy! 
* ester dihydrochloride 

[1015] By the method similar to that in EXAMPLE 190 and starting from N-tS^S^.a.S-tetrahydro-S-methoxy- 
a.a.a.a-tetramethylfurofa^-hlisoquinolin-l-yljphenyll-a-pyridinamine and ethyl chloroformate, a free base of the title 
compound was obtained. This was dissolved in ethyl acetate/combined with 4 M hydrogen chloride/ethyl acetate 
' ^"Solution and concentrated under reduced pressure to obtain the title compound. Yield: 29%. 
io Amorphous.. • 

1 H NMR (DMSO-d 6 ) 5 1.15 (3H, t, J = 7.0 Hz), 1.19 (6H, s), 1,41 (3H, s), 1.48 (3H, s). 1.98-2.28 {2H, m), 3.00-3.30 
'/xS(2H t m), 3.93 (3H,s),4.15 (2H, q, J = 7.0 Hz), 7.09 (1H, s), 7.53-7.74 (5H, m), 7.95 (1H, d, J = 8.0 Hz), 8 T 52 (1H, d, J 
*><i. 3£.Hz)s a&r\M2X tl~22Bz), 12.79 (m,brs). 

• ■ -v.- ■ *■■*•;■ ^' >i\ s '■ 

• f^t*. v . ' *• ^WV:N : '(3-Pyridinyl)-N^ ,yl)phenyl]urea~ V-U- - 

„ ' • V-t, •'*..•■* , ; ' ' v* 

^ ~. . ; ,> - 
-j K - 1'k • SW0161 v Cftktfosuffpnytisocyanate^ 

j V 2»- v oxy-3;3i8v^tetrame1*iytfun^ 0.766-rnrnol) in tetrahydrofuran (3 

-.'*..■ '-i mL) and the* mtxtu rer was stirred at room iemperatu re for 6 hours. Acetic acid (1 mL) and water (03 tdL) were added 
r-to the reaction cnhctuij^and themixture waa stirred at ro 
V Vv v ^.^neutralized With 5. M-a^^ ^he combined 

"!#.i-.^.ii;>fi •v;^ organic layer Taras washed w<lh?bnner. dried -0wer 
^"Ti 25 The residue was subjected to atfttumri chromatography on a basic sffica gel (hexane/ethyl acetate 1^2 followed by 

\ ; ' ./\ esia^^^te) and crystalized Jrw^wwajie^atfcyl acetate ^obtain the title compound 41 77 ,mg, yield: 48%) 



!" 7.24-7.31 <2h|-ifJ}$^t7^.W^ .* - : .Ti>> A ' 



a.- 



30V 

\ V/? x EXAMPLE 289 . > * ■ ^ ■ * /■ "C * :'. ' ' ■ s ^ : 



y 4^^->ifite^;andt«r«^nira^ 

>^:^:i(22e7ng, yield: 42%)! - , - 

45 (9H/m). " - 

- V.\. ';^.£XAWPLE290 , V A V . , " V ■ ^ 

>\ . .v so- Tihydroch.ldffd8 . ^ ^ , / . ; . 

:*■ v : - ^^-pte^3^^*9:toJra^ mg, 1.16 ' : 

V : -; ^> 'f* .toacolumnnlTnamalpyaphy OTa 

* ■'• h - ^.This.was dissolved in ethyt acetate, corn^^ 



EP 1 270 577 A1 



reduced pressure to obtain the title compound (364 mg, yield: '62%). 
Amorphous. 

1 H NMR (DMSO-d 6 ) 8 1 .56 (6H, s), 1.37 (3H, s), 1.51 (3H, s), 1.95 (3H, s), 2.50 (2H, s),.3J26.(2H^.a93 (3H, s),7.Q9 
(1H, s), 7.30-7.80 (9H,m), 12.70 (1H, s). 

EXAMPLE 291 

l-CS-BromophenyO-S^.S.g^etrahydro-e-methoxy-S.S.S.B-tetramethyl^-furop.S-hlisoquinolinol hydrochloride 

w . [1019] N-Bromosuccinimide (773 mg, 4.34 mmol) and 2,2 , -azobis(isobutyronitrile) (79 mg, 0.483 mmol) were added 
• to a solution of l-JS-bromophenylJ-S^.S.Q-tetrahydro-e-methoxy-S.S.S.a-tetramethylfuro^^-hlisoquinoline (2.00 g, 
i 4.83 mmol) in carbon tetrachloride (20 mL) and the mixture was stirred at 60 °C for 6 hours. The reaction mixture was 
-> .; ; extracted twice with 2 M hydrochloric acid, and the combined aqueous layer was neutralized with cone, aqueous am- 
^ .^vK^moitia.aoifra^ acetate. The combined organic layer was washed with water arid brine, dried 

is « vovef se^uGTfculfate.iyighs^^ under reduced pressure. The residue was subjected to a column chro- 

V . . . „■ matography on a silica get (hexane/ethyl acetate 5:1 followed by 1 :2) to obtain a free base of the title compound. ■ > 
Ji-V,'3k.*H NMR (CDCI 3 ) 5 1 .25 (3H, s), t.30.(3H t s)/4J£.(3H/S^X38 

r\ ).V{1H, s), 7.22,7.39 (2H, m), 7.50-7.62 (2H,.m). ' * 

V • ;^:I1020] This waMssolved iae^ 

20 itred from ethyl acetate to obtain the title compound (630 mg, yield: 31%)'. Melting point: 190-192 °C. 

1 H NMR (DMSO^fc* 1 ,24 (3U, s) r t-28 <3H, s), 1:34 (3H, ;s), 1,41 (3H, s), 2J2S4?H> s), 3.97 (3H, s), 4^6 (1H, br s), 
t V 1 7 (1 H , ^7 24 (ifefij*), ^9b7-.62,<2H , ra)£7.95-7.99 {2H, on) . . * * " . £ % -*j> 

;V EXAMPLE 292 . , A;.:-.- » - - • 

:V ^^(3,4,8,9-Tetraiiydrp^hy -y{)[tT'*iphenyi]-3-yi] v * 

.." ^ ^5 - - - * ■•'<.* •"•w' -.v -■ - 

* . \ [1021] Thetme^g^^ 

r f-30 ; 4^aro[2,3-h]isoq^ln^ tt#MQ^X£'254./Jrfe!d: 
3 Amorphous. 4 ■ • ' ' V * i- " . 4 

V > -./'V r * ->V V ; .. - .- . 

— ■•'»: a;BDEftamida:hydroch^ : " . > " . : ■ ' , '*. / • * * t* . 

^ V^Tsnm^tDW^deT^T^'T^ s>, r^'PH,^)*; T.^3H t s>T2.H7 (3H,s)72^2"(2H;sV3.?B {3H, s)/4.61 (tH. brs), 
W 6.1 8 (1 H, br s), 7.26 (1 H, s), 7.42-8.06 (8H ( m), 10.1 9 (1 H, s), 12.67 (1H-.br s). 

^f^j^ivEXAM.gLE-294; . • \ \ - , ~ 

v , } ? .* jj-tolansp mL^anillbe^nattim.i^ij^ii^ tnOT^Tfewet*«ttet5Bd off; eitfUhe iterate, 

^wa^tqa^^ to^xc?tumn ftffomfitogw^^rt-a; siiica gel • 

-'-V'V-.fMetttogpoimf210r2 l 12"C. - • / 
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1 H NMR (CDCI 3 ) 5 1.34 (6H, s), 1.56 (6H, s), 2.20 (3H*; s), 2.26 (2H, s), 4.00 (3H, s), 7.27-7.69 (8H, m), 7.84 (1H, s). 

EXAMPLE 295 

5 S^-^AS.g-Tetrahydro-e-methoxy-S.S.S.S-tetr^^ 

[1024] A solution of sodium carbonate (1 98 mg, 1 .86 mmol) in water (1 mL) and tetrakis(triphenylphosphine)palla- 
i dium(0) (55 mg, 0.0475 mmol) were added to a solution of N-(5-bromo-2-pyridinyl)acetamide (243 mg, 1.13 mmol) 

- and 3-cyanophenylboronic acid (249 mg, 1.70 mmol) in 1 ,2-dimethoxyethane (2 mL) and ethanol (1 mL) and the mixture 
to was stirred at 80 °C for 1 5 hours. Water was poured into the reaction mixture, which was extracted twice with tetrahy- 
y ;\ ' drofuran. The combined organic layer was washed with brine, dried over sodium sulfate, filtered, and concentrated 

„ under reduced pressure. The resultant crystals were washed with diethyl ether to obtain N-[5-(3-cyanophenyl)-2-py- 

c** • *5 VJ{1025] ' Using tt^ and by them 

. Melting point: 165-168 °C (diethyl ether). 
■^.sVC?'^ Lt^HNMR (CDCI3) 5 1.27 (6H, s)^U0 (6H..S), 22B.{2H, s), 2.72 (2H.is), 3.93 (3H^s), 4.50 (CH r s) r -fiJ7 J (tM^-K« 
i, >.,> ivi-V***** Hz), 6.63 (tH, s), 732f7i6 (4H t m), 7.70 ;(1H, dd r J ? BA*2A H*), 8-34 J1H, d, J = 1 .B Hz). . 

■J"; ' *-\ " 

25 * *- 2-pyridinarnifte obtained by the cfctamn chromatography in EXAMPLE'295 amJ-N^H^S^.B^tetrahydro-^ethoxy- 

'-^^ ? 
V • v35 _ ^jnethajffis^onamide thytinxdMonde 

- • ■ • * * * ■*'* • •"."f . *».' 'i - .*.. * ." "- ."• •** ..*' ■ -. • . • 5 ' * * m . * ; 

• v. ~ ; : y y 

-v.. f ^•Anrorphous. . ^J. ^- ^ •.. ■ • .. . • » ' • ' ■ « • ; •" ; V- 

. 45 EXAMPLE 298 . • 
. .6:^ylthiQ)^ A 4>8;9rtetrahyjfror3^;S3^ 

so -. ^ithy*-1?prbpenyl)benzafuran and bgnzonitriJe, a^r^:base:ot : \tmWBisym^vnti waa obtametl..^ha.was.disSDfved in 

. - -.*: Amorphous. * . - r : ■■*••-•.' ."'>*"•'.**• . '**•" ■. " *' 
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EXAMPLE 299 

^-(4-Pyridinylmethyl)-^ 
benzenesulfonamide di hydrochloride 

. [1029] 4-(Aminomethyl)pyridine (851 mg, 7.87 mmol) was dissolved in pyridine (2 ml) and, while cooling in . ice, 
4-cyanobenzenesulfonyl chloride (1 .75 g, 8.66 mmol) was added and the mixture was stirred at room temperature for 
.2 hours. The reaction mixture was combined with 2 M hydrochloric acid with cooling in ice, and washed with diethyl 
; *\: ether. The aqueous layer was adjusted at pH 8 with 5 M aqueous solution of sodium hydroxide and extracted twice 
10 ". with ethyl acetate. The combined organic layer was washed with brine, dried over sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was subjected to a column chromatography on a basic silica gel (ethyl 

- ■: *. -.acetate) to obtain 4-cyano-N-(4-pyridinylmethyl)benzenesulfonamide (674 mg, yield: 31%). 

•i.*? *H NMR (CDCl 3 4v.DMSQ-.dg 2 drops) 5 4.12 (2H, d, J = 5/4 Hz), 7.20 (2H, dd, J = 4.4, 1.4 Hz), 7.74-7.80 (2H, m), 
?-^^a:d0<2H r m#S.fciW t te%);-8.50 (2H, dd, J = 4.4, 1 .8 Hz). 

* is V 11030] - illwr^'this and by the method similar to that in EXAMPLE 17, a free base of the title compound was obtained. 

. w „v This wasdissolved in ethyl acetate, combined with 4 M hydrogen chloride/ethyl acetate solution,. concentrated under V 
' . v >* deduced pressure and crystal feeiitfrDm.ethanQt^thyl a to.ottfain tfie^titte'CDnipound. Yield: 1B%. : . . "'■ ' 

^Amorphous.* 

20 (1H t sKT^3-739 (4H,Tn),fl.0B (2Hid ) J=B.4 Hz), B:B2j(2H, d, J = 6.6 Hz), 9.07 (1H-; t, J = 6.0 Hz). ■ r 

tsS' ' - ■ • " . < •■' \ \. ' • ... ' 

, . [t031J;%ltetr^^ 4^an6berizenesulfonyi 

>chtond£tei^ was added thjereto with cooling mjb^a/tf themixture^as^ roonTftemperature 

V v- ^^Stf^^te 9 ^ hydmch^c^ai^.ftnd^xtrac^iwice ' 

^ ^biMttretti^^ organtcia^,«Miflebhetfwfth water at^rWxlriadover rwagneBrani sulfate, filtered "* 

>jbo* ^fcnftlcw^ ,«lfittawaslltttri^ "-gel ■' 

\^.^^2|he«ane/«jiy* ? ac«e J;^)^d.^*«fi«ai«!jOys4als w^i<vBB^e*^im < di^yr«ftBr.» obtain 4-c^ . 

H , ''-^ck6,:^hz). > " ' x - . - - ■ * ■' " '.' ' ' ' 

,M'^e««£»i' - * -V V- ^ J 7"* 

benzenesutfonamide . ' ■ . . '". - 

45 [1033] The title compound was obtained from N-methyl-4-(3,4,8 ( 9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro 
[2,3-h]isoquinolin-1-yl)benzenesulfonamide and 2-bromoacetamide by the method similar to that in EXAMPLE 190. 

• * - . Y»eid:.35%. . . . . ..... . r/ t 

-« ; -'7>.i:MeffiTOpofm: .iis»^ ' ■ ' •• *. ». 

- V* m.NMR (TOC^tf 

\ . ~ 4 wEXAMPL£l3Q2 ' '. / . * ' ; ' ', ; - : - ~' " ■ \ * v .• ' :[ ' V . v " 1 '/ -- * j- 

: ; a .>:'-3,4#9-Jeifa*^^ r \ ; V; ' 

^35 . * / : ... . . ■ 1 ; ; - . ; • ' Vf; 

■* ' V- P°^§ ■ A ; hea basfi^of^ titte:<sxnpo«ind similaT to that-in 

- EXAMPLE 2«..This was disable in ett^acetat^ solution.xon- 
•-: r centrated under reduced pressure, ;and crystallized from emanol -ethyl acetate to obfam the title compound. Yield: 37%. 
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Melting point: 182-184 °C. 

1 H NMR (DMSO-d 6 ) 5 1.17 (6H, s), 1.50 (6H, s), 2.18 (2H, s), 3.05-3.35 (2H, m), 3.87 (3H, s), 7.15 (1H, s), 7.86 (1H, 
dd, J = 8.6,,4.4 Hz), 8.02 (1H, dd, J = 8.8, 1.8 Hz), 8.36 (1H, d, J = &:flWz);:8.51 (1H<4j) ; »8 ; 78 (1H, d, J = 8.0 HaJ, .9.-21 
(1H,dd, J = 4.4, 1.4 Hz). 

5 

EXAMPLE 303 

• ' fr 3,4,8,9-Tetrahydro-6-methoxy-3,3,8,8-tetramethyl-1^^^ *^ 

"t * 10 , [1035] A solution of 7-quinolinecarboxamide (1 .21 g, 7.03 mmol) in chloroform (8 mL) was treated dropwise with 

* • :: - - V phosphorus oxychloride (3.28 mL, 35. 1 mmol), and stirred at 90 °C for 3 hours. The reaction mixture was poured into 

t; 'c \ 4 \% ice water, neutralized with cone, aqueous ammonia and extracted twice with ethyl acetate. The combined organic layer 
'** • : .was washed witrv water and brine, dried over sodium sulfate, and concentrated under reduced pressure to obtain 

' w HH NMR (toC^)**Tto*^1H ( dd, J = 8.5, 4.1 Hz), 7.72 (1H, dd, J = 8.4, 1.4 Hz), 7.94 (1H, d, J = 8.4 Hz), 8.20-8.27 

■- T- 1 ? (1H, m), 8:50 (1H, s)^aM#H, dd, J = 4.2, 1.6 Hz). . . \ ' 

} ^vw'l ^**V*.**(1036] The title compound'WBB. obtained irocn this by the method simiiar,to that in .EXAMPLE 28. YleU:4B%/~ ;.*<-: V < ■< . 

• : . - V'-i/a "Melting point: 172-1 74 °C (diethyl ether). " / /- v ^'/i.-. . 

k> "* ' : 8^,4.2 H*V™t'»H,*dU = ^ v. ' !?*- s > " 



" •/ " %KEXA«PLE305>-- f ' *\ 

•. ' ' .«•''* \ . > 

' .-iSj -J • . • ^ .... « 

, ,' ; + ^ 

/ .•%V.^ ^ ? 

- * . ^ : - • ' . ' 

'^-.witti 4^.M hyJii»ycfl nhkihde/gthyl aegtate snhJtfcin; trndTOru^nt/'atffri42rid^TC pressurg tp obtain' tttg titls con>" v 
" -pound* (65 mg, yield: 3.9%). . v 1 . * , 

45 Amorphous. 

1 H NMR (DMSO-d 6 ) 6 1 .23 (6H, s), 1 .43 (6H, s), 2.19 (2H, s), 2.21 (3H, s), 3.11 (2H, s), 7.1 6 (1H, s), 7.64-7.80 (5H, m), 

■ - ' - ■*' ' *\ v..\ . ■ * . — • . • ' ' * '. 

. y t .^ ■ ..* b -.-s-*£XAMPLE306* .. . , • ..V/ ** ; \ , • : * v - ■* ; . V ■ ■./;Vvv j s^- ' 

"■ ' ' ■ • ' ' .V- * .> v : * - \ " ' """" *" * ■' 

- Mettmgpoint21Ml4**C, -r - " ■ - - .-V--' ^ : -\ ■ > ■ ,; ' ": <* 
v. 0 6.74 (1K.-S); 7.39 (2H t d,J .= 8.3Hz), 7.68 (2H,d, J = 8.3Hz). 
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EXAMPLE 307 

3,4 t 8,9-Tetrahydro-6-methoxy-3 ,3,8,8-tetramethyl- 1 -(4-phenoxyphenyl)f uro[2,3-h]isoquinoline hydrochloride 

[1 040] The title compound was obtained from 4-phenoxybenzonltrile by the method similar to that in EXAMPLE 306. 
Yield: 19%. 

Melting point: 198-199 °C (ethyl acetate-hexane). 

1 H NMR (CDCI 3 ) 5 1.39 (6H, s), 1.68 (6H, s), 2.40 (2H, s), 3.00 (2H, s), 4.02 (3H, s), 6.74 (1H, s), 7.12 (4H, d, J = 
8.7Hz), 7.18-7.26 (1H, m), 7.42 (2H, t, J = 8.2Hz), 7.75 (2H, d, J = 8.7Hz). 



10 



EXAMPLE 308 

t ■ 

• 3Ay8&Te*tt&rthG&ritoow hydrochloride 

H a -'Sti 

W :i5 yT*0411 '^TW title compound was otrtdmed from p-naphthonitrile by the method similar to that in EXAMPLE 306. Yield: 

i 37%. . •■■ ' . ; ' 

'.V/v^H^Melting point: 158-160 °C (ethyl acetate).- ', v*-- .. -- .^v ■ 

■. *i NMR{CDCI 3 ) 5 1 .29 (6H, s), .1 .7^(6^ far s);2;27.(2H^^^ (3H, > 

OT),7.a0*P»PHrin),f49 (1H t .s). . . . ; r ... 

• *> ' • - ■ " 

■ ,.€XAMPLE-309 ■- ^'A*'. * . : 

. - ' ' ■ " r " 

*'■ : -:f. y - ■ • • ■ ■ ■■" ■ - . • • 

*. s .; 306. Yi^dt.tB%. - : v 

'■s. £<2H/tl*ji)»4^ .. v /. >;« -r, '* . . . ... - y 1 

1 ' ' % - -•> ■ . ■ . . .. ' . . i 



J:.*- '* /.^-ftyxtociiioride • - * -* N • ■!"" " ' - 

■ i • : ': ■ - ; • - „ * . . ■ - • < . 

«. v ^i,jto;tHtt&^ '< " > .- -# v ' f , . , • -; • >- r - • •* . >- 

- ^^X^Metting'p^ /• r ' . „ *" ; ^ ' 

^» .;^^2H;^). ' . ^ v »..:..•■■■'. ' . \ ' ' - 

'^•^x?fiXAWLEsii : ■ / «-\ ■;: " ; /■ , '. - • \ : ■ " 

"* S^B.gTetrahyoYo-^methoxV^.a.B^-tetrametn^ 
^5 hydrochloride 

P044j: The.titlecompoundwteoi>tainedfrc^4^ 

' •"^ihmiii:€Kw.PLEiaoe.jfieid:5%^ ■ ; ^ ^" v *> ;- ■ " 

' - vetting pomt: 238-240 *C ^ethyl acetate). ' 2 - ' 

*>n . Wtm^^jaMfW,**'^ (WW 7»W, , h|Sl3ft(lH,-br). 

.' - . v 'V-. ■ ' .v: 

"■.■^•:EXAMRLE312. ^ ^ v > . .... ^ • ■ ^ ^. ^ • / < „ ^ 1 ... . . > ^ ; <; 

" v *ry;\*''. ■ ••^ \ 

^t.: i -r,<hydrochloride . • ^ • -* , \ -.1 . ■ s .- s ' 

1 : r - *S 7 T*045} The title compound was obtained from- 3xyano-6-ffiett^ by the method similar to that in 
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EXAMPLE 306. Yield: 53%. 

Melting point: 178-180 °C (ethyl acetate). 

.1H NMR (CDCI 3 ) 5 1.33 (6H, s), 1.51 (6H, s), 1.62 (2H, br), 2.36 (3H, s), 2.58 (2H, br), 3.90 (3H, s), 6.06 (1H^d,J* 
7.3Hz), 6.59 (1H, s), 7.72 (1H, d, J = 7.3Hz). 

5 . . 

EXAMPLE 313 

l-Cyclopemyl-S^.S.S-tetrahydro-e-methoxy-S.S.S.S-tetramethylfuroP.S-hlisoquinoline hydrochloride 

10 (1046] The title compound was obtained from cyclopentanecarbonitrile by the method similar to that in EXAMPLE 
. 306. Yield: 20%/. * * V V 
Melting potefcJI 97^98 °C (ethyl acetate). 
M ^H^m\CDC\ 3 ) 5 1 .57 (6H;#, 1 .65 (6H, s), 1 .76 (2H, br), 2.05-2.30 (4H, m), 2.44-2.57 (2H, m), 2.88 (2H, s), 3.20-3.58 
.„-.<v:-(3H; m), 4.00 (3H, s), 6.67 (1^,*). 

- . \ v $ EXAMPLE "3 14 ! ^ • - *• ^ , ^ 

, ,.\- v ■ - • t • .;.> , 

» ■:- ' ^ .** • ' ./ * ^ 

• .20 < 'p047] 'The titteeon^ntt^^ 
YieW:57%. • 

. • . ,ii Mettnfcpoini^isa-*^ - . * 

v ^^ ^0Hz);fi.7^W^i'7JW d. J~ 6.IH2). 

^dT£XW4PLE 315 • ; V ' ' ..^> < / . - \ \ - ... 

^ , : ... - ••. ...... • . 

* <v: ' ■ •? i..Vr^ ■•':?..>"•• «• ■ •• •■■ * ■ • r f\- 

■ ; V ' y-«LE306;tYi€ld:21%. ' - : , -* • *o • V * 

w . V ^Jetting p6mt: ; .130r-t32 °G?(8*riyJ acetate). -V ' . 

< 3gB0IMR£iE31% : . V ,< - /■*<■'.'.■ V V ■■ . \ ■ - „• .. *•/ • * <• ; : . 

.. > ^*i>5eW:24%. ... - . • ' , • . . '. *\ • 

"■?.-.-; < H NMR (CDCI3) *1 .35i6H;sK1^S:(9H,^ (1H, s) ( • 

' "7:59 (4H; br). 

.43 

EXAMPLE 317 

■'* * »» * f ' .>';**. . ' • r 

./-/g,4^ • 
■ fc * : " 'hydrochloride v ■**"*: . * i . -"**■*. N sv . ■*- •* •* % *. , " m . -, ; \:t.V'» 

- -Itiatin'EXAWaE 300. .Yield: 05%. , ' , 

. ..V^MeHmgpoint^»B-200I!C (ethyl acetate).. ;> * - : r • - 1 
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EXAMPLE 318 

t-Cyclohexyl-3 l 4^ > 9-tetrahydro-6-methoxy-3,33,8-tetramethylfuro{2 I 3-h]isoquinoline hydrochloride 

5. [1051] The title compound was obtained from cyclohexanecarbonitrile by the method similar to that in EXAMPLE 
306. Yield: 28%. 

Melting point: 210-211 °C (ethyl acetate). 

1 H NMR (CDCI 3 ) 5 1 .25-1 .40 (2H, m), 1 .58 (6H, s), 1 .65 (6H, s), 1 .69-1 .85 (6H, m), 1 .96-2.07 (2H, m), 2.58-2.78 (2H, 
m), 2.88-3.04 (3H, m), 3.99 (3H, s), 6.67 (1H, s). 

EXAMPLE 319 

• • r w 

*S,4 J^taft^tt^f^«Hwethoxy-3,3,8,8-tetramethyl-^ -(2-methylthiazol-4-yl)furo[2,3-h]isoquinoline 

vt is . :rfi052] The title coTTtpioufttl *tts obtained from 2-methylthiazol-4-carbonitrile by the method similar to that in EXAM- 
* . -:.PLE1. Yield: 5%. : 
J'% Melting point: 127-128 °C (hexane).' :* ■ •« , ^ ,r . 

*H NWQ^CDClj) 5 1.26 (6H,tf, .h37 (fiH. s)^^ 

(1H,s),;^.. | . ./;v,> - ■ # 

50 . :.v '-V .." : :. V . , * : — 

- v£XAMPLE 320 V' ? . - * 

•^;w^A*.ui;v''.; : ; ■ ■/ . . . r 

r ... ' - s ' .... \ 

X10S3] /The title compoufcl »w/rihtalr«ra'frotTi Srftiiafoben^nifnle toyihe?matu#fsirraiaf td lhat InlEXAMRlLE 306 . 
v Yield: 47%. 

» .S! »^ VEX AM P L E 32 1 v • -V ~ : .1. ■* ' ' ? : «. . *.':\/ , ■ i, ' 

v.;.^.^ ,;: * . " \" ! ■ , - " • ■ 

*~,%4D . * ' " . „ \ : • f . . . • ., . , 

,^1»(3^I>ifj u orDph c^ 

^5 [1 055] The title compound was obtained from 3,5-difluorobenzonitrile by the method similar to that in EXAMPLE 306. 
Yield: 42%. 

.'..Melting point ^1 98-199 ?.C (ethyls ^acetate-hexane-diethyl ettier). 
■ >■ ;B,93^63B(2H;tti). .. . =. .* *i " - : ' . 

; • - . . : ' "... • • . • " ... ' - % ' / 

:''.•* ^ ..." ..'? v .* ../, . ;*i'J; 

. v r^-.^^0'1h£U ih-EXAMPLE'l^YieW: 52%, • '" * " ' , 7 ' 

vT w'.'Metthg pointM 50-151 -?C (hexane). * - 5 • x 

. ;: • 7 1 H NMR (Ct>Cl3) 5 1 22 (6H, s);.X34 (6H; s), 2.35 (2H, S>; ZS7 (2H; s) t 3.23 {2H, t, J .= B.B H*)i 3.B5 (3H.s), 3.92 (3H, 



EP 1 270 577 A1 

s), 4.67 (2H, t, J = 8.8 Hz), 6.60 (1H, s), 6.75 (1H, s), 6.93 (1H, s), ' 
EXAMPLE 324 

5 N-^^a^.S.Q-Tetrahydro-e-methoxy-S.S.S.S-tetramethylfuro^.S-hlisoquinolin-l -yl)phenyl]methyl] 
methanes utf on amide hydrochloride 

[1057] The title compound was obtained from N-{(4-cyanoptienyl)methyl]methanesulfonamide by the method similar 
to that in EXAMPLE 306. Yield: 65%. 
10 . Melting point: 234-235 °C (ethyl acetate). 

:?-lH NMR (DMSO-d 6 ) 5 1.23 (6H, s), 1.45 (6H, s), 2.21 (2H, s), 2.92 (3H, s), 3.17 (2H t s), 3.95 (3H, s), 4.33 (2H, d, J = 
^a.S Hz^JtAfi (1H s), 7.61 (4H, s), 7.84(1H,br). 
' ' * ' iTh & 

. ' EXAMPLE 325 *V , 

. , i*3^4A9Tetrahydro-6-methoxHKS^ethoxy-3-^^^ hydrochloride 

; -C >& {QQS8] Tto title corrtpound t »aB;Qbtained tern S^lhB^^pyndinecaitfflrU^ toy the method sin** to .tfiflf.t&EX- 
. ' - vAMEl^3Q6.,^eJd:.6%. 
20 * ■ Amorphous. ■ ' ' " ' " \ 

.: \t*H NMR (COCy 6 1 23 (6H,.S), 135 (6H, s),>^^3 (2H, (2H, s),.3-93 (3H,.B)/3^^ l *);Affi.(1Hrs) f -6:77 

^ : .'.^rEXAMPt£326; ... ' • 

• 25 - . . • , \^ " - • < : . • - f • 

t */. 3.4,8.9 : Te][8^^ 

*t ;nno.that4n:EXAMPt^30^'Vifi*Oi:26%. ' - ; V .. , .> •„ -Vy 

v .*» (11ii/s) v i.8M.96(3Hi^)/7Sr44H t Cil9 7.4 i Hz^ , 
\ . .'^£XAME1£ 327 . / - . . \. ' ' 

s \ * . 

• r:^N;^eltii^^bin^!20B?209 5C-(haKane). * • L ' : : : / 

M- :: ? «a«2ir^094tH»^J^.7;ahi2). - „ r " /- '/ ' . • * " ' fc * • ' ; - " - *■ * ; - 

Ar EXAMPLE 32B . v ■.' *■ . 

45 S.A.S.Q-Tetrahydro-e-methoxy-l -(e-methoxybenzothiazol^-ytJ-S.S.S.S-tetramethylfuro^.S-hJisoquinoline 

; [1061] The title corr^ound.iwas obta 

* 4*>%AMPLE I.JjfieW: 18%. . • < ,. y- v -v>, '\ : V f..?. V ; .V,? ^ -.'V; v'\ ,.^. t 

' i-^Wefting pqifitM 70-1 71 *C (eihyi acetete-hexwiej.' " 'i'" i V . - " . / r >• ; ' < 

vso NMft,{CDGl3) tnZT-{m, 9), 1-38 ffH; :s)^70-^2M^)^2.7» (2H; «; 3ar«PH-»)/3^2'(3Hi' J B>;«jn (1H f .B);7.11 v 

* *wr*ttJ«9A2*^ < \: 

* < - • '>:'- *\v • ** - ^ : • ' ■ ■ 

• ' • EXAMPLE 329 V : ♦ ' / . *S+\ ' '^P- > ' * J*' " • 

- • ' - ; •. * " : > - * x : " " * ' 

\- • ^*2TH>62] . "Tne titteccjrnptaind was:ototainBdfrt^:3^cyeffij^ tteinettiod sirniiarlo that tnEXAMPLE 1 . 

Yield: 27%:-Melting point 145-146 °C (ethyl acetate-hexane-diisopropyl ether). 
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1 H NMR (CDCI3) 8 1.24 (6H, s), 1.37 (6H, s), 2.39 (2H, s), 2.70 (2H, s); 3.93 (3H, s), 6.63.(1 H, s), 7.27-7.32 (2H, m), 
8.22-8.26 (1H,m), 8.28(1 H,s). 

EXAMPLE 330 

5 ' . . - ' 

t-fe-Chloro-S-pyridinyO-S^^.g-tetrahydro-e-methoxy-S.S.S.S-tetramethylfuro^.S-hlisoquinoline 

[1063] The title compound was obtained from 6-chloronicotinonitrile by the method similar to that in EXAMPLE 1. 
Yield: 11%. 
10 Melting point: 140-141 °C (hexane). 
V 1H NMR (CDCI3) 5 1.25 (6H, s), 1.36 (6H, s), 2.28 (2H, s), 2.70 (2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.38 (1H, d, J = 7!8 
Hz),:7.74 (1H, dd, J * Hz), 8.42 (1H, d, J = 2.0 Hz). 

- v: ;, V~v<^ ' * . 
^..*EXAMPfcE'331 "V."-m j .„. 
•v fs*' ' . 

1. ■ ^•\'2Ha^xo-5:(3A8 l 9-teVahydro-6-m^ 
, / ^-%^4-pyridinecarboxamJde 

;• ; r ' . .. • ' • ■ ' ■• .'■ * 

" 20 (1 .0:9, 2.7 mmol), 4^pyridmecart>oxamide 1-oxide (2.9 g,2.1 mmol), 25% solution of ttydrogen bromide/acetic acid (2.0 

; >mL) wUacetic acid <^ 
^. . :^roomtarnperature ? andibojitt^ 
■** y.& Solution of socflqmJiydiBaride, (he pqEmtejaaieaft) wasaKOactBd*tth ethyl achate: Thecxlraclwas YKae^e^wi^ brine, 
V V itf /Wed. over sotlkitry^atev^ then the sofc/em. was * was 
, v > 25 purified by a cajuj^chromat^raphy on a-basie stticagei(cblon>fpm^ 
w .J, .title,co>pa>*ni*^^^ "V 
' ■ -Anro^vl^s^.i. ■ . ' " • , • 

•■•r -.example;^ ■■; . ^ . / * < . ? • *• ■ " ' 

. r . : . < ■ . . 

•^47%. . ■■ ■ .. ; 

'.-'^ v^V^ * : * / 'v . "'i'T.-'i ** 

..., rt ^i.vW*4*Hz)i! ' • •. v-..; * : « , ■ .... , , • . , r -.' 

V : V 1 * EXAMPLE 333 \ . ' * 

45 1-(4-Methyl-2-quinolinyl)-5-(3,4,8 ) 9-tetrahydro-6-methoxy-3 J 3,8,8-tetramethylfuro[2,3-h]isoquinolin-1-yl^ 
pyridinone 

N . :. J*' v t'1-H; d , Ubis 'S3 Hz) ,."7 J5Z*7i7544Hi, tn]T,«"8 iXKB. 09 (3Ht T?) « 
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EXAMPLE 334 .... / 

•rv;^ ^. J%(3rMelhyl-2-X]uinolinyO 

pyridinone 

5 . • *' . ■ ■ 

[1067] The title compound was obtained from 3-methylquinoline 1 -oxide by the method similar to that in EXAMPLE 
331. Yield: 58%. 

Melting point: 212-213 °C (ethyl acetate-hexane-diisopropyl ether). 
I; . 1 H NMR (CDCI 3 ) 51.11 (3H, s) ( 1 .30 (3H, s), 1 .66 (6H, s), 2.42 (3H, s), 2.54-2.69 (2H, m), 2.73 (1 H, d, J = 1 6.2 Hz), 

i> !V *tO 3.29 (1 H, br d, J = 1 6.2 Hz), 3.90 (3H, s), 6.58 (1 H, s), 6.74 (1 H, d t J = 9.4 Hz), 7.53-7.83 (5H, m), 7.99 (1 H, d, J = 8.0 
Hz), 8.10 (1H, s). 

- i v -->.'rV " ^^£XAMRLE.335 ..... '. : : ; 

■*'•'*;,'*•.' -.Ypyndinone 

* I * vV' ^-VT1B68J .The title corn^>aundi^ 

"Vv^-'V- v 331. Yield: 6%. . .. . ' 

. */;>■ >- * vir # Melting point 232r233 °>C (ethyl acetate-hexane). 
' » \ ,"; V:. (^^ NMR (COCts)!^ 1 -2S (6H- ; s), (6H; s), 2.56 a); 2.58 (3H f s), 3.01 <2H; 8);3:93 (3H; s), 6.71 (1H, d, J = 9.4 

• ' V - » f * WV, H2K S^tH, --«)| S 7x44<1H v : dd v J » MSt^Hz), (48^0.23 <1H, Ct J = 8.4 Hz); 8.31 (1H, d, J = 1 .8 Hz; 

i.>...:^>... M ^EXAMPLE 336.. . ... • 

* '. * ' ' A ^ I*** 9 ! Mlrte fcaa«^^>tto^^ *cid«tt>yl .ester 4 -oxide by tne 
% >^.V rfr%>**«i ^;metho*;sintfat to that in EXAMPL5 331 . Jnjs> ta d tw twa diw ethanoJ, a o mbra d with 3.3 *M «otutton of hydrogen 

.-f-ii Amorphous. 

>:..«. ; >*. V**-* 'A?«4'IM>K8S.f )Uji«) v «7l <>tt,:<U* *A.3 H3), 759 {1H£4d, **9A:24H&j»9«(1 W;^.J**'4:fi f :1 :4 Hz), 8.04 

* v^iEXAMPliE.337 

• ; : ^:< ' ^ 
-j* ; t:J4.0:g t 1^w 

' r ; -.- ported flD^p^ternpgraiureytaafl^ aqueous solution of aotfium hydroxiciB;andthenttre;organic 

-vy - ^material was extracted with ethyl acetate/The extract tj^wastied wtth t>rine,:dn^d over sodium 

45 solvent was distilled off.; unde/*-rBduced'.pressttfB.';The resultant- residue was crystallized from ethyl acetate-hexane- 
diisopropy! ether to obtain the title. compound (3.6 g, yield: 94%). 
* - ^Melting-point^QS-TSe^C: . » "'■ .j*/'-*.--. 

% ■ EXAMPLE 33B .' ■. ; / ^ ' I' , " V; 

v'."> % "; 55 ,v%P071] ; ^A\5otution 

. ' * : > ^ none (1;0: g, 218 mmol) and sodium: hydride (60% in oil, .035 g, 8.8 mmof) m N,NHlin«thyfToTmamide .(10 mL) was 
' ....w 1 .* . .. '. r i .:~stirred at roTimitemperatuiB tor.1 5 minutes. i ottametha ne:(2 .O.ttiL, 32mmo<) was. added to the^eadton mixture at room 
f J$ : T temperature and the mixture was stined at room lemperatijre for 9 hours^ The reaction solution was poured. into water, 
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and basified by the addition of 1 M aqueous solution of sodium hydroxide, and then the organic material was extracted 
with ethyl acetate. The extract was washed with brine, dried over sodium sulfate, and then the solvent was distilled off 
..... :-..-> -vauode/^duced-pressure. The resultant residue was purified by-a column jc^^atQg^i^£fl,ai«sic,&ilicagel (baxaae/ 
- "* cnlorofomVethyl acetate 2:1 :1 followed by 1 :2:2) to obtain crude crystals. The resultant crude crystals were recrystal- 
5 lized from ethyl acetate-hexane-diisopropyl ether to obtain the title compound (0.52 g, yield: 50%). 
Melting point: 158-159 °C. 

1 H NMR (CDCI 3 ) 6 1.20 (6H, s), 1.41 (6H, s), 2.61 (2H, s), 2.65 (2H, s), 3.60 (3H, s), 3.93 (3H, s), 6.56 (1H, d, J = 9.4 
Hz), 6.61 (1H, s), 7.33 (1H, dd, J = 9.4, 2.6 Hz), 7.59 (1H, d, J = 2,6 Hz). 

-to { EXAMPLE 339 . 

vV, 4 ^-(S-RyridinylmethyO-S-^AS^-te^^ -yl)-2(1 H)- 

:/ / ; .fyjpyndinone ■ ~ 

Vf3 ; ; po?2] 'ThetittecoiTtpm^ 

•in EXAMPLE 338. Yield: 38%. . . y 

ivr. -Melting poiirt: 247^248. 0 C;<e^ acetHte^hexane). 
. ' : 1 H NMR (COCI3) 5 1.t9;(SH;,.s), 1 .33 (6H, s), 2.47 j(2H, $<Z£4 *(2H; «)^.91 :{3H, *);S*Q {2HYs)/€i.6CM1H l , s)?fi.65 
s^TH, d, J'=^4 Hz),:7.27'7.32 (1H, m), 7.42 (1H, dd, J ? * 9:4, ZA HzV,7.51 (1H;d,,J *= fce.Hz)/ 7.77 dd, J = 7.6, 
20 \ .8 Hz), 8157 (1 H, dd, J = 4.8/1 .4 H2), 8.64 (1H, d/J =2.2 Hz): 

' /^;<:ekample.340 ;; ; :v^,'- s>.i r'-v 

■/'ft^^^ H)- 
pyridinone ■ »•.-• 

f AVA5;fiOTB|; .; The fitte. compound v^;obiained from 
A/. , fn* 7 EXAMPLE338: Yield: 83%. . •*'.• - v ■ v.\,. 

..>^ r ^4pyndinone 

"s-V«[SfHIW| ; tTha titei aa i paand r iB^^ib^ni^trofiy K A^cWBH a nathyflpyfldfrw Itydroctdprida tey that netftod gitnUar ftp -that 

'• - - " ' " . '. 

T?. .3 3 Hzfc.7.72 (1tt,d, J =2,2 Hz) ,3-52 (1 H^J = 43 Hz). 
45 EXAMPLE 342 

> >tr(2:Ouinotinylmemyl)r5r(3 AB«9^ -yl)r2(1H)- 
. ': .pyridinone »■ . .. '* ?, '' , " , »-r , >V'5'.:r. ' ! ,' : * # . . ...v.- ' • % »."•- 

so : [1075] ThetmecozTipmmdiiiiasotrt^^ 

j ^ MEXA*m£33B. Yield: 54%. , .\ > 

. ... ;'\:MeJtingpoinl: 210-21T^C(e^ 

// / : ,(1H r :d,J.= 9:6H2), .7i7 r 7^0,(1H^ Hz)/Z.81 (1 H,d,J = 
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EXAMPLE 343 

.^.^{P^er^a^ 

■ 5 [1076] The title compound was obtained from benzyl bromide by the method similar to that in EXAMPLE 338. Yield: 
* 38%/Metting point: 216-217 °C (ethyl acetate-hexane-diisopropyl ether)! ' 
■ ; 1 H NMR (CDCI 3 ) 8 1 .18 (6H, s), 1.30 (6H, s), 2.44 (2H, s), 2.63 (2H, s), 3.91 (3H, s), 5.17 (2H, br s), 6.58 (1H, s) r 6.66 
, v (1H, d, J = 9.8 Hz), 7.32 (5H, s), 7.38-7.43 (2H, m). 

10 ^'^ EXAMPLE 344 

4 .Vav-f. ^^©^-(S^^.g^tetrahydro-e-methoxy-S.S.S.a-tetramethylfuroP.S-hlisoquinolin.-l -yl)-1 (2H)-pyridineacetamide 
- hydrochloride 

vts v, i[l077] Absolutions of \5^3;4 t 8,9-tetrahyaYo-6-m^^ 
y( v / yyTOne^t^g;^^^ was 
* . rstirred^roomienperaliira J^:2S mtrjuTes-:2<2rilDtoace^^ 

v;, , act room temperature and the<{wtura was Sirred ^1 room tdnperature tox24-hours>The reaction solution wa3 poured 
'' > : mto water, :basiTted by the addition .cf 1 TM ao^ueous solution! o( sodium hydroxide, and trfenohe. organic material was 
.-. v 20\'- , extracted with ethyl acetate; TftetextracTwas washed with brine, dried'over sodium sulfate, and then the solvent was • 
C .>:. : y. distilled off under. reduced pressure. The resuttanl residue was purified by a cohjnmcrtrantaiography on a basic silica 
< ' r : :'Ager(cffo^ hydrogen chtoride/etbanol 

A \U.^V^5.(yn^ t - : 17 mrTiol)iwas added to the solution bf;theTesutta/itcTUde^ 

>;£V;£:V^ 10frrinutes:?JJ»aBae^ to'obtain . 

. the title compound (1.3 g, yield: 59%). 
, Amorphous. 1 

* H NMR PMSOds) S 1.34 (6H. s).4.*©i(6H/a)j&7B ^ 4,60,(2WbrV659 "(.1HA * 

■'• 1 . ! ;-.. .. ,-. • .-' f .. * u.> 4 

.i>^^exMiPi.E^45.. 5 -. * v*. ;v-.>::- :,-V^-; : ^/\^V'^ : ;;:.;:,.rf --f-v^-.i, ../..:..«:■_ i;^,-^ ? - : ; 

?" 4 , V. 1 ^ acid ethyl 

;..r*-^pyridineacetamide " ■ . 

45 [1 079] A solution of 2-oxo-5-(3,4,8,9-tetrahydro-6-methoxy-3,3,8 1 8-tetramethylf uro[2,3-h]isoquinolin-1 -yl)-1 (2H)-py- 
ridineacetic acid ethyl ester (1 .4 g; 3.2 mmol) and 3-aminopyridine (0.58 g, 6.2 mmol) in decalin (10 mL) was stirred 

./ ( -:;>at/2^ 

basJfi^wtttS^e^ then 
v.::the organic malerial'.was fixtracted'wtth ethyl acetate; ; : The , extrac*:waB , wa^ 
50 . ^and then;the solvent was tfstiiled off uriderredu^ 
•a I •-matDgraphy on a b asi c safl ca golXethyt acetateAriBthaiiol SOM'tottdyed^r '13D:.1)rte^obttfn.cnrtte crystals .The resultant 

. . . .^ OT 

r;Mettmg point: 276-277 *C. .. .:■' i . " ■* ■/" ^.V'V-^- ■ r 

' <• , 1 H NMR (CDjCt,)^ 1^1 £ PBH t ;s)^C4a,fBH, S);256i(4M f i^; .3 J3;(3fl;*) k »;73BK2«, brrisJ); B.62X1 H ; S.71. »M/d, J- 
.: • «3H2);^8^Z7 (1H^r75B*fH^drfral ^9X^6^t2):i7WftH^,/il *:^;W);»t04^8:08:<%.H^;B33^tH/dd,. J ; 
ri; 4^; 1 .4 Hz),.a.63 |1H t ;d,:J * 2;S H2) f ;9^5 (1H, s). 
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. EXAMPLE 343 ■ " 

5 [1076] The title compound was obtained from benzyl bromide by the method similarto that in EXAMPLE 338. Yield: 
" 38%. Melting point: 21 6-21 7 °C (ethyl acetate-hexane-diisopropyl ether). 

*H NMR (CDCI 3 ) 8 1 .18 (6H, s), 1:30 (6H, s), 2.44 (2H, s), 2.63 (2H, s), 3.91 (3H, s), 5.17 (2H, brs), 6.58 (1H s) 6 66 
: ■ V (1H,d, J = 9.8 Hz), 7.32 (5H,s), 7.38-7.43 (2H, m). 

-'W-** EXAMPLE 344 . ' V . V*' 

"V* ^^n2<>xc*6K3v^ • h »i v * 

" . .^hydrochloride '"v..*. * *-r: . : VvV* 

^vv-V-f5 '#10771. *A; solution of 5^;4;B,S-teCn;ihydro^ . i ; ?sv v'».Y -^W 

::: t •■;;■*>. '-none (1:5.^^^^ .>.. iV . v.v, 

^ V > o^SAninoiy was added to the reaction mixture- . *> ft V ••. .*' v:. : ; 

< • '^--at room.temperature axrcUhe mixture was-stirreolat room temperature ford* houwThe reaction solution was poureo . •*»- • • U'S 5 ' :•• 

:(/. f*into:watec basified &y tne, addition ol.l.M aqueous solution. of sodium hydroxiderand then the organic.material wa- : V\ ... ' . 

. , £0 ..^ extracted with ethyl acetate. The^extractwas washed with brine, dried over sodium sulfate, and then the solvent was • ; ;-v " <V v-V 
tn «?. '^.vo^ 

' ^ Vv : ;geMch^ » ..«>!;;.*• 

. ; tf^SJ&O frt^J7tTvnol) waB:addedtolfce.soJutiDn of. the resultant crude crystals in ethanol (20 mL) and the mixture w& :". >£V ; *•. , V:? 

v-v tbe title compound (1.3 g, yield: 59%). 
Amorphous. 

« « v • . ^'^NA^^ 3^3,(3H,^);.4;60^2H, br);'6:59 (1H, o, J " * 

v -rv^r^'^v.vHx^RCE^5. .--.■>-•' '•■ ... ' 

^ tester 

■v i^^-iAnwphous. - 

• :i. :* vrpyrirfineaceiarnide - • :> - - ' : " •■■ '"' : .v.i f v - , 

45 [1079] A solution of 2-oxo-5-(3 > 4,8,9-tetrahydro-6-methoxy-3,3 1 8,8-tetramethylfuro[2,3-h]isoqui -yt)-1(2H)-py- ... 

ridineacetic acid ethyl ester (1 .4 g, 3.2 mmol) and 3-aminopyridine (0.58 g, 6.2 mmol) in decalin (10 mL) was stirred • . 

-v V^at ^OO^C-.for^'Zihours^^^ .+.;-. ^ . .. . ^ , Vl 

.s-washed wto^ : . ; . / • ., r / r , 

^\ :!: ^' V; < tns PT9an« TOteria*iwas'flxira^^ k .v.: n.v v. . ? 

Metoig_poioi:27«-277 o c. . : V">' ! . - ■' : " ( - -:- :v - v , * - •""*;...•..? - 

1>- H ^ 

■? - - /.'^4.6 l f1 i 4 H2), 3:63' (1H d.^« ; 2,ft Hz), 9.65 (1 H;;s). - 
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EXAMPLE 347 

pyridineacetamide ■*■ 

5 • .• ..• 

i • ~ [1080] -The title compound was obtained from 2-aminoethanolby the method simitar to that in EXAMPLE 346. Yield: 
■ 59%. 

I Melting point: 133-134 °C (ethyl acetate-diisopropyl ether). 
VV 1 H NMR (CDCI 3 ) 5 1.20 (6H, s), 1.42 (6H, s), 2.65 {2H, s), 2.68 (2H, s), 3.41 (2H, m), 3.69 (2H, t, J = 4.8 Hz), 3.92 
- v . (3H, s), 4.64 (2H, S), 6.61 (1H, s), 6.62 (1H, d, J = 7.6 Hz), 7.37-7.48 (2H, m), 7.63 (1H, d, J = 2.2 Hz). 

i : / .: ':;^Vr^^EXAMPliE348 r \ ■ I. 

~ *' r , .- "V . V*f -' r "" * • . . * 

'.•« »■ .. v.. >;^.2rOxo^-(3,4;8,9^rart^ 

v ^ v. A; ■ - > ■ •' 14 '• - , . - " rf 

r , v: ^ 

.£;r\.,^.^^f%».Y1W:51%. : : * . *. "* v 

*j?^W^V.i** lAmorphous. . ; '- * »■ *• - • "»•'•■-• * !.•:■'• ' ■ 

\y e y v *H NMfl^(OX:i3)'6\1^0v(6W;.S^'1^(t5iH, «;UB I (B^ > 9),'2.I2 t2H,'S), 3.92 (3H; s), 4:65 (2W, br); 6.61* 65 (2H, 

r>. ^-fe'a«fc.7.>«W348 (2H;m)/- " V > -.7. r ' : - . : ' - : - •■ - V. 

. /.<.*•• *>v . V.v ^;v-.:.r> /■ . .. .* '. 

v.. . v>,v hydrochloride , ■ l ' 

t. ■ - • ■ '-*■».• . ■ »■■•■ '*• • > '•*-*• • ~. f *»* '"• * • ' 

" ' * 55 * > ^t^tOiq^A •afcrtfrn^-bx^^ -yf)*1 <2H)<>y- 

.:. ; : J - v - *]r.^iWneaei9fie.-aeid 3J;* ^ mg»yy tetny t a*ter (&7 9;5»mmeS):«ft»tt bydrocfttonc acK*430 ml) was heated under reflux 
! *v ^ ' th**earttormt^ewa*eow 

r~ -.v\^ (25 yield: 97%). 

/av,^ W 2^80 (2H;br), 3.08 (2H, «) t -.3.94.{3H;.6). 4:71. (2H,^^63 (1K,jd, J' 

'.%/?7^^wi2oicacgi.rneth^iester 

' *- ?;.:i*&fOW'iYtmmi campoortd 1^ ototfiteefl ttom m^^* to that in EX- 

-:--- v '...!.. r:,'*;?A3^^ "•;'- : .:^^"* : 1 ■ 

A. - • - - ^Amorphous. ' • . _ •■' t •. , • , * ' . ^ : ■ ' . ■ ' ■'• : : ' 

tt " ^ ' : ' 1 H N MR (CDCI3) 5 1 .1 8 (6H; s)7 T.32 (6H, s), 2.47 (2H; s); 2.63 r2H, r s):3.^r (6H,'s), 5^2 (2H;br sy,-6.60 (1H, s),"6.67 
45 (1H,d r J = 9.8 Hz), 7.37-7.46 (4H t m), 8.01 (2H, d, J = 8.4 Hz). 

:>;^£XAMPLE^351 - : :. , " " ' . . . 

•: • . . - ' ■ ■•- ! " ; fv" v ;.- : v'"-' *w.m .r: r ' - ... * 

. ..'^:..f' /^v:;>.pyridinyijmeth^ • : '^•v. ... 

. 'K. v Pyn^^l^ethyljbenj^ add rro 

v.- V; # • * » • :■ .washeatedjjruje^reaux/of 

■ ■.,>•; • ■ . ; - • •» 

• i t . v; r ^.: isolation of soo5um hydnwide,*and then tha organic matetial was extracted with ethyl acetate: The extract was washed 
**t%- 7 >;wilhtwine and dned over, sodium sutfate.iartd then the soivent.ves distiited off under reduced pressure. The resultant 
.residue was purified by a column chromatography on. a basic silica geJ (ethyl ai^talemiemano! 50:1 followed by 20:1 ) 
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to obtain crude crystals. 3.3 M hydrogen chloride/ethanol solution (3.0 mL, 10 mmol) was added. to a solution of the 
resultant crude crystals in ethanol (20 mL) and the mixture was stirred at room temperature for 10 minutes. The reaction 

. -v. propyl ether to obtain the title compound (1.1 g, Yield: 96%). 

{ 5 Melting point: 175-176 °C. ' ' ■ • , * ' /. 

1 H NMR (DMSO-d 6 ) 5 1.28 (6H, s), 1.42 (6H, s), 2.66 (2H, s), 3.0»:^ I ; *);-'3:3CK3."40 (2H, m), 3.50 (2H t t, J = 5.6 Hz), 
3.93 (3H, s), 5.24 (2H, br), 6.62 (1H, d, J = 9.6 Hz), 7.07 (1H, s), 7.45 (2H, d, J = 8.0 Hz), 7.67 (1H, dd, J = 9.4, 2.2 
Hz), 7.88 (2H, d, J = 8.0 Hz), 8.51 -8.57 (2H, m). 

\\' ■ to EXAMPLE 352 '/ ... > 

^^^^^ 

: .V{1085| TThe.tffle compound »was obtained-from 4-{[2<>xo-5H3A8,9-tetrahydro-6-rr^hoxy^^ 
. • 'S v ^/i • * } > (ai)Tpyricyny<JmBthvQbfinzoic acid.melhyt tester, .b^me methotUimUa^ 

*'f ' '1 7.-!. !' . -Amorphous,/ - ;. ; '■ ..'.^^ •■»■■. / ' ' * "'**» r-.' '>''*.' /' .* v 

*f ! v^'V V'Vi^H NMR^DMSO^J t/f 27. (SHJip), 1 »4#J6H; '«)j,2#5 (2*, *), 3:« (2H?*)i 5.930H?s); 530 (OT.itir), 6;84i(1M; d, J 
V V , { . ^'9.6 fcU),7.08 t (1H t S) l .7.49 (2H, d. J^^BM Hz);.770{1H;dd,J = 9 6, 2^ Hz), 7.93 (2H. d. J = M Hz),*B:58 (1H, d, J ' 

•■ - j ' • . o-". '• . - ■. * • 

A\- - , • • , . fo.l banzamide 

e. ^.•y^^iV *^ mmol):and 
■jj^ , ,; ■• .y hV^g^PP ^ <edactri pngssutB.;S3:M ammonia/. * 

" *. : \; J r ?fc?V Jtw:nsi|Ctioji.\mo^ Stirred a^jfoom temperatiHB for t hour.rTJw reaction soiuiion was ooncentrated under / 

•/*;?... s-v^ 

J' -^XAMPLE -354 ' " 

^5 N-MethyM-p-oxo-S-fS^ -yl)-1 (2H)-pyridinyl] 

methyljbenzamide 

: :^ItO«71 ;Jho ^tirJe'.compound >Wjas.oJt)tam^ frorp a>40%:fi>Bt^o/tarranc^t^f^ , 

'■ ■• ; , r - 50 . ,;vAmorptious. * ■•■ . rf .. .:.-** s - v'o ' ;!■" ,.';<» "-..^ . 

.? : , r v ..;^H' NMfl (CDCI^-S'I ^IB-ffiH^/lr^teH; s); PH'^S), ,> 2j63. (2H^.s}'v3W(SHi Jd; J^2 Mz);3;91^3H,.S);:5^0 



EP1 270 577 A1 

EXAMPLE 355 

•: * propylbenzamide ..... 
5 ' 

[1088] The title compound was obtained from propylamine by the method similar to EXAMPLE 353. Yield: 57%. 
Melting point: 193-195 °C (ethyl acetate-hexane-diisopropyl ether). 
\ i 1 .H NMR (CDC1 3 ) 8 0.97 (3H, t, J = 7.2 Hz), 1.18 (6H, s), 1.33 (6H, s), 1.55-1.65 (2H, m), 2.48 (2H, s), 2.63 (2H, s), 
3.41 (2H, q, J = 7.2 Hz), 3.91 (3H, s), 5.20 (2H, s), 6.12 (1H, br), 6.59 (1H, s), 6.65 (1H, d, J = 9.0 Hz), 7.37-7.45 (4H, 
; :m), 7.73 (2H,d, J = 8.0 Hz). 

i;;««XAMPLE 356 . .. " 

* j-v " V-V'i 3*4 J^Tsttehydro-£-ineth^ hydrochloride 

y&Mi : iflOg9l>vA*$otufo^ (0:776 g,^520 mmol) in toluene (5-mL).and*aceGc acid -(5 mt).was* 

"v ?.■«■;£ treated drapwise wfth eoT^sul&irfc arid (03*tnl4 with , cooling frr ice; The ice>oath was remove£l*and a^soitrtion of - 
», /. V£23Ta1riydi^ {0.929 g.^.OO chfnoOjin^tehjene^B fnL) was 

. . . i ;;> Yadded andlfce mixture wasreftrocUt 8QVSC for f .hour. The,rffaclionLmixWre»was combined withv.ice^and the aqueous 
v/20... ]>. JayerwHs neutralizetfwithOTrifi- aqueous ammonia- andextracted twice with ethyl acetate. The combined organic layer 
was washed with, water and. brine, dried over. sodium sulfate, filtered and concentrated under reduced pressure. The 
/ ;V> t;msiduo: acetate" 2:1 ),to obtain:a>free base of 

\ '< , VU /the title compound: :This was combine^ With M:hydnpgen ichtoride/elbanol solution '{7V4 rot) land: the mixture was 
*: * \ % tconcefltrated' under retluped^prdssure ..'Pre residue-tams eryatalfized.^ recn/staU/zedfrom .ethyl 

acetate to obtain the title compound (0.72 g. Yield: 43%). ■ f , 
. V->1h Melting point: 137-140 °C. . ! V ' . . • «. 

.!n ^NMft^GOPa)^ 1 37;<BW;S).*I WftJM -f),&3#. Z*Z <3H, s)^C0 (2H^^r^(3H f s)/6:74 (1H, s); 7:36 

":. • '•'?-'>': '^-'^CVv ? : .- • . V * ■ - v ~'. V" ••" ". * J '"Vtv, • 

* v^r%{2^ 

r')^viStMi«?L£:358 - i: .V : .. \: -y ' • -.>'• ■ •-■ > ■; .. /; : ; . 4 

V ' ^1^13-Behzo 

^5 [1 091 ] The title compound was obtained from 1 ,3-benzodioxol-5-carbonitrile by the method similar to that in EXAM- 
PLE 356. Yield: 44%. '-. - 

"•^50 / _ • . vi [ J- . 9 ■ :.. ; »u.' ' 

* : -V ^EXAMPLE 359 ' . • ■'• t .-V <' ''"V:- -V,. . '. X V : . \ I': ; v *;\> ■ 



: > ..< hydrcchicride 



;V.: V^.;fl0921 Trljhe titte compound was ootainBdlrofn^o^thytaTr^ 

..^if.-PLE Sfi.. rield: 24%. • - .... 

Melting point 165-168 °C (ethyl acetate-cthanol). 
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'H NMR (CDCI3) 5 1.40 (6H, s), 1,62 (6H, s), 2.58 (2H, s), 2.94 (2H, s), 3.10 (6H, s), 4.01 (3H, s), 6.73 (1H, s), 6.75 
(2H, d, J = 9.0 Hz), 7.77 (2H, d, J = 9.0 Hz). 

'-'EXAMPLE 360 

1-[4-(3 p 43,9-Tetrahydro-6-methox hydrochloride 

. s ' .^£1093] The title compound was obtained from 4-acetylbenzonitrile by the method similar to that in EXAMPLE 356. 

>v * : Yield: 29%. 

:*0 Metting point: 167-170 °C (ethyl acetate-ethanol). ■ 

'.-■?. : - NMR (CDCI3) 5 1.34 (6H, s), 1.71 (6H, s) t 2.21 (2H, s), 2.69 (3H, s), 3.06 (2H, s), 4.03 (3H K s), 6.77 (1H, s), 7.80 

. ^ % 

>: > r-'"-:^^XAWPLF361 , . . ■ , ■ U, '. v.- * .' '/■ V,' ! . < . " » - ; ' . 

j'V/f^:v.v - • .. .... ... -• : , -;-: a ',.-.^ 

')-, "I:"' -y'^Tp'OSfl ^ttekaw^^ 356- ' 

••v-mV:.".. >;»Yield:'30%. ' ■ ,.■ • , 

.;/V '.,\ 1 » \ VMeWng point'l^MSB , # C tethytaceta^ttvanpl). " . ; . ■ • .' ' 

Vi^:V^;^^%/ikxAMPlfE362 V. - • , ' ' " ' 

f.r. :\. ss'; " ■ " : • ..." ... - 

\ v ; • \. ; >. ; .^ 

, /T^-vj»^^ > •': * ■,?"'„;•* T 

:r^EXAWPLE,363 » - ': >■ ;V. . ^ 4 : ; : v A : - ; ^ ' ' .-. ; ;.-* : ': lv -! 

- \ -"EXAMPLE 364 \ ' 

45 .... ' 

BistS^.S.g^etrahydro-e-methoxy-S.S.S.S^etramethyl-l^^phenylthioJphenyllfurop.S-hlisoquinoH 

v * ■ 1 H NMR (CDCy t 5:.t <»i 1 SrjBN^W^^ '4W;«R 7^7-T»63 (9H, m). 

>^r*. ' • '>-:EXAMPL£365* ^ : . [\ V V ■ *0 V'v 1 "■ ' ;'•*.'' - -'v.*. 5 ..."* V«* 

... {' ^ ? 3 t 4 t 8 f ^Tetrah^ 

T ::. 356. Yield: 37%. \ ♦ • 
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Melting point: 169-171 °C (ethyl acetate). 

1 H NMR (CDCI3) 5 1.31 (6H, d, J = 6.8 Hz), 1.35 (6H, s), 1.69 (6H ( s), 2.29 (2H, s), 2.95-3.08 (1H, m), 3.01 (2H, s), 
n^^aHv^^S (1H-s),*7:42 (2H, d, J 4>b\l); , *7i6&' , {2H =s8*4<Hz} . 

. 5 EXAMPLE 366 

5" ■ ■ • * ' . • ■ 

3 A8,9-Tetrahydro-6-methoxy-3,3^ t 8-tetramethyl-1 -(5-methyU2-thienyl)furo[2 l 3-h]isoquinoline hydrochloride 

: i " '-'.K [1099J The title compound was obtained from 5-methyl-2-thiophenecarbonitrile by the method similar to that in EX- 
■ \ 10 '( /•* AMPLE 356 . Yield: 1 2%. 
,C*V: - Melting point: 177-179 °C (ethyl acetate). 
■ v r>''f5>>;^^fMCPCl3)51.3fl (6H; s),.1.69 (6H f s),2-30 (3H, s), 2.32J2H. a), 3.02 (2ft s>, 4.02/(3ft s),.6.73.(3H 1 s), 7.01 
: ^ • : ?r(1tt^4,8%7iO(lMJ = 4iHz).' 

> . **5 i-: EXAMPLE 367 : ■ : 

>\ *.V -'A* * SitWao] ^T»e ttte teOfRpoufid was jofcttined Iram '4^trffWor^ ni^dd/Stmiraf to -that m'-EX- 

i - . . ~:J\ ' 20 * AMPLE. 356. Yield: 27%. ■ ^ - "/ V 

;., ;Metog4)oi^ 163^166 •C:(ethyla^tate). r . " *V-"/-*' : . .... 

' * : <' . VmNMR<coqy3.i.3^ 

< , .V:^C-;»" X EXAMPLE 368 .v^Sf* >• < 

' .. " • 

-r;'/ - . v . : . / " .:: ' . \\.. . " "-\ .* 

■ * t ; ^ (5 ecetfc ? acid : (5 mL) 

' ' "T** tflMBatf tfraj*wise'^ was «mo»e^ anda tohition 

(V.. : ti- . ^H?;* 7#$23^^ was 
.15 .'*■*■*.•'• - ' "'.Wadded and stirred at 80 ,e C'tor 1, hour. The reaction mixture was combined with ice, and the aqueous layer was neu- 
. - ► f v , . c ffejaftwd wfthtconc: »^te^uSianrn tm^ an^fl5ttn«tPd Qwice wthtfthyt acgtam. -Ota ccfntened. organic (ayerwas.washed 

. ..v^;^,^ - - • • '"*■..';-*''' \ " 

.v..;:.-' 

;■ *\ ,:-rt\ : h • - v ' ' 

■ 4 *' * - ■■ ■■; .•' ; •.' . .' - ■ ' ■ ; s 

■'. -^v'.' UI.i-\^*EXA3MRL£359 '"'-v. >:'J »" '. ♦ V • " ; • ; 1 • 

45 [1102] . The title compound was obtained from S.S-dichloro-^pyridinecarbonitrile by the method similar to that in 
* EXAMPLE 368. Yield: 23%. 
: - 4 .. , v -pelting point:./147-l48^C'(hexane). 

' • ^EXAMPLE 370 ' ' ' ^ " - ^ 

- 55 .^.Melting ^ - ■ '"V " '.v. - • v ^-'.-' % ' >* 

: - vor r ;:^?HNMR (COOj) « 1 23 (6H; s),a = 3:4/1.8 H2), 
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. EXAMPLE 371 

^ i i : ,.>^2K3-ABva--Teicahydro-6-methoxy-373 ) 8 , 8-tetramethylfuro{2^-h]isoquinolin-1-yl)pheno! 

5 [1104] The title compound was obtained from 2-cyanophenyl acetate by the method similar to that in EXAMPLE 368. 
Yield: 19%: " - 

Melting point: 186-189 °C (ethyl acetate-hexane). 

- 1 H NMR (CDCI 3 ) 5 1 .22 (6H, s), 1 .42 (6H, s), 2.64 (2H, s), 2.74 (2H, s), 3.94 (3H, s), 6.64 (1 H, s), 6.75-6.84 (1 H, m), 
■h.' 6.98-7.03 (1H, m), 7.24-7.32 (2H, m). 

"AEXAMPLE 372 

- i ; :3,^;We^y^^ -(3-thieny>)furoX2,3-h]isoquinoline ■ . 

w fj{11.Qq "Hie^tffla cwnpound^wasobtain^ m EXAMPLE 

^368.: Yield: 45%. ' : * * k J . . - 

- ? crtflMng point: -<1^t22;?C'<h«ane). - * ■;. ' ■* ; • -v ~" ' " - . ■ • 'Vv- ~* ••■ r 

;;;^,iH4WW^ C2H,,8)#:S7,(2H,^ 
V J, /^5.0rJ^:Hiy f *M<>-7.39(2M I ?rn). ' . 

* . ' , . , .v.; - ■ " ' : • ■': •■■ 

..{^EXAMPLE 373 -7 "7 *; s . ' • ' • : - -*. '- * V r '\ / * 

.^ k Kpi06] The Iftle compound was obtained frM method sanBar to that in EX- 

r: AMPLE 368. Yietd: 23%. - ; ..< % 

■■«•?£;■» Metdng point l»5Ti97 ,> Cj(hexafw-ethyl acetate). ' 

^ ijin^fc^^ ... ..... 

• v : ; . ..^EXAMPLE «74;*0 r . . ; f * -v i : . -/VJ ,;:'<•/ T 'V \ ; , . : iv. V -v. '...V • 

:: -/*sxMmjE375 < . - \.- > ..;.*■ v t r 

^* f r-f2,6-Dtctitoro-4^methyl-3-p 

45 . ' . . .. : 

•/ [1108] The title compound was obtained from 2,6-dichloro-4-methyl-3-pyridinecarbonitrile by the method similar to 
:. ..'that Jn,EXAMPLE-368/,Yield:>25%. 
/ ; : ; .MeJtingpQjnt : 97Tl0.1; < D C(et^ 4 ' '"'•:.•'?*"« v' ^'-^ ■ , . fi4 .? * 

: ». '^Wrtd;^ 

1. ^EXAMPLE 376 • ' ' 5 V':,.;.'/... v V ; -"."s! :;;:. 

,^ .-^ ;3Afl^TBtrahydro?fi^ \ 

-.55 . t : - . • v ■ •. 

; * 'i' V^'t1in]'0«7hBliti« s , coffipoimd was obtained from pfyrazmecaitooriitrite by themem 368. 

.r-.y^^Yleld:-6%." . • ' . 7 

■ Melting point 154-1 55 °C (ethyl acetate-hexane). 
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1 H NMR (CDCI3) 5 1.30 (6H, s), 1.34 (6H, s), 2.17 (2H, s), 2.74 (2H, s), 3.92 (3H, s), 6.62 (1H, s), 8.57 (1H, dd, J = 
2.6, 1 .6 Hz), 8.64 (1H, d, J = 2.6 Hz), 8.87 (1H, d, J = 1^6 Hz). 

" ' ^ "EXAMPLES 

?" S'AS^-Tetrahydro-e-methoxy-S.S.S.S-tetrame^^ 

.[1110] The title compound was obtained from 4-nitrobenzonitrile by the method similar to that in EXAMPLE 368. 
•Yield: 42%. 

Melting point: 152- 153 °C(ethyiacetate-hexanej. 
V VH NMR (CDCI3) 5 1.26 (6H, s), 1.33 (6H, s), 2.19 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 6.64 (1H, s), 7.60 (2H, ddd, J = 
<?""£*uZ''fA,& m 22.,$& Hz^.S^^HLddd, J = 8.6, 2.2, 1 .8 Hz). 

v )\? :V3EXAMPLE378*' ' ' ", \ ■ 

■¥ * >3B8.;rieW:;26%. 

* letting p«nt*120<121 ?C (ethyt acetatertiexane). ' ; ' * 

" . -.:;f (CD93).&.1-26,(6H; sfc.J-S^fiH, s)^:»<2H. s),i2;7D <2*i sV2.72.(3*ts);493 (3H-, s), 6.S3 (1H, s), 7.58 

, i '^;(2H£^ • - . ' ..." 

*•/»•....*' '•*.'■ * -» »*. ' ■ .'"■.*.' . ; 

•vi> y ^EXAMPLE 379 • */ 

*r<&y; *' : ■ ,v : . - , . ■ - : 

i ' • . . _ . . 

"•,■■* f rP££3W.^r1«W: : 52%.. ■ * ...... . * 

:*5 ^ W 1 *^^ (3H,:s)333 (1H, 7.63 

,^ : :-'^?^EX«fRE£3So- : '« ...... _ - ' V . \ ' • ' V ' 4| . 

r^ifW^ 6.59 <1H, s). 

? .:i;T-.':,EXAMPlJE3ff1 . / / .- . . .... 

^5 S^.S.g-Tetrahydro-e-methoxy-S.S.S.S-tetramethyl-l -(S^.S-trimethoxyphenyOfurop.S-hlisoquinoline 

, . ^ vr {1.114] ^Theiitlecomp^d was obtainedirom3.4^tnr^^ 

v,.-.,:368:%Yieldf45%/ ' : . . /■•^•.■vW .">..;. ..v. 

^>,Mel!jng-polm:*?t»1B8- # C (efthyl acetete4«xanej: ' ,,^-;!^' ' V > /,4 v>{ vK^ o . J -". ;' : ■'-'*. ' ' 

.;^:(3H,'m). • . • ^ . • . \. •.. ..- .. 

;;' ' • . . . "EXAMPLE 3B2 ' - > • ■ .\ - % ' ; '".• .■'.*. r ; ; V, ./ • : •* "\ • 

. i 1'...' ..v pyridinone • ■" .'..*. • ' - . . 

' - "V i .tt»15]^A solution cff .t.^2^-bpyrWin!-6if1-1 t 6-dihydro-6-oxo-3ijyiidinecaTbonM (2.06 g, 7^1 mmol) in toluene (10 



EP 1 270 577 A1 



mL) was treated dropwise with cone, sulfuric acid (10 ml_) with cooling in ice. A solution of 2,3-dihydro-7-methoxy-. 
2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran (1 .45 g, 6.26 mmol) in toluene (10 mL) was added dropwise and the. 
■v s >' ... . •• . ,-*..routure:jMa&;stirred at 0;°C for 1 0 minutes. Jhe reaction mixtur^was corabwed-wiU\vice^aiui-,ther aouaQus.JayeAwas 
^neiitra«red v wtth cone, aqueous ammonia and extracted twice with ethyl acetate. The 'combined organic layer was 
..5 washed with water and brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue 
was subjected to a column chromatography on a silica gel (1% methangl/ethyl acetate followed by 5%), recrystallized 
from ethyl acetate-hexane to obtain the title compound (0.43 g; Yield: 17%). 
Melting point: 231 -234 °C. 

•W-T.,r • 1H NMR (CDCI 3 ) 5 1.22 (6H, s), 1.42 (6H, s), 2.66 (2H, s), 2.89 (2H, s), 3.94 (3H, s), 6£2 (1H, s), 6.76 (1H, dd, J = 
JO ,\ 9.2, 0.6 Hz), 7.32 (1H, ddd, J = 7.2, 4.8, 1.0 Hz), 7.62 (1H, dd, J = 9.2, 2.6 Hz), 7.80 (1H, ddd, J = 8.0, 7.2, 1.0 Hz), 
. : 7.91-8.02 (2H, m), 8.09 (1H, dd, J = 2.6, 0.6 Hz), 8.28 (1H, dt, J = 8.0, 1.0 Hz), 8.44 (1H, dd, J = 6.6, 2.2 Hz), 8.68 

,U ■ .Vr. t . 1 ^ i ,;^1H.jddd.J = 4.8, 1.8, 1.0Hz). . . 

: .-vis : i vii ^EXAMPLE 383 -\" • \' • ■ ' \. . v."' 

■ V'-^.r : . ^-v^pyricfeione . , ■ -.^ 4 . ■*■"■•*"" . , , 

v X^.KlO'^ KlMl*F>>TW^ obtatnid kam i( f B*li\\f& by 

• / .. ^. .;themethWstmBarto.m^ .> ■; t 

^:jf.; Melting point: 1£2?183 ?C (ethyl acelate-hexahe). ^ : !v 1'..' - 

V " :''^\^W31VPSU 51»{6H;;fi); T,45 (6H f .s 

. ' V.\ pyndinone »'. % ..^/ : V ■ «, ' ' '- ■ ■ 

VS ^i&TD acid (1 0 mL) with cooling in ice, A solution of 23-dhy*:o-7-methoxy- 

vV •■ i ^ A . t1.7wcnol) in, toluene (iOn^iBw addeddropw^, and the 

''' : : e tJ^*^^'''W '■ ■:>':■■■ -K.-^ , " ; - ■«'• ■■f • : >••;. 

X, vrv.r : # :(tH;d,M^9:B Hi>, 7113 (1H;.ddd;d *= SZ 1i6, OJ H2}/3^55^H, jJd, Hz^/O^H^ J^i^ Hz), -8.00 , 

■^5 V.- ^v41«..^J^2«+teJ;-'B^B (lK'd,.J^ 5.2-HZ).. - . - 

45 EXAMPLE 385 

x . . ; : > -sa . ..vsulfuricacid (5toL) with.cooftng in ice r; Ajsolution ol2 fr&txyti&7^mBtheo^^ 

; . ;>zcrfun^J(t.B3 gr-7-OOninwO in : ^^ Bt-t) °CXor 30 mmutes 

: - ; > . and then at BO •C.tm:30:nijfW!fis..The reac^ n»«u^ was conTbin^ with Ica^and me.«c|ueow&teyar was Neutralized 
. with coTic,aaueouB ammonia, :arti^ with 

• , :r :.watenandArine, driedoversorii^ 

- .v • : v,{:^; >^^ 

^ Yv; tH NMfl(CDCy 8i:23(6H;s)/1.39(6H;s) f 2:4Vt2H t S).2m(2H t ^ 
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Hz), 8.25 (2H, d; J = 7.0 Hz). 

5 4-Memyl-1-[4-(3>,8,9-tetrahydro-6-methoxy-3 ) 3,8,8-tetramethylfuroi^ 
quinolinone / • 

s h;*f. £5% hydrogen bromide/acetic acid solution (4'mL) was added to a solution of 4-(3,4,8,9-tetrahydro-6-meth- 

" ; .oxy-S^iS.S-tetramethylfurop.S-hlisoquinolin-l-yOpyridine 1 -oxide (3.52 g, 10.0 mmol) and 2-chloro-4-methylquinoline 
. to ' (3.55 g, 20.0 mmol) in xylene (30 mL) and acetic acid (6 mL) and the mixture was heated under reflux for 4 hours. The 

• "! reaction mixture was combined with ice water, and the aqueous layer was neutralized with cone, aqueous ammonia, 
■ \&u**\*n4sxtoaaled twice with ethyl acetate. The combined organic layer was washed with water and brine, dried over sodium 

>T * 4 is." sulfate ^filtered and. concentrated under reduced pressurenThe residue was -subjected- to a column chromatography 
^7^V: > -.^^■on a baste-Siiiea gel (hexane/ethyl acetate 2:1) and recrystaflized from ethyl acetate toobtaia the title compound (2.46 
*;:*2'*Y9\ Yiefd:50%). •" — ■ ■ ' r'-.. • 

; ? ;:*;r/f Melting point 218-219 °C. • ■* 'V-- '* v - : ' M- 

W: -aytMh f^8R-{C0O3) 6 126 (BH;y>,»iab :<BH t :s^2.51 l (3h};t5, J 1^Mz> t ^!57<2H 1 : .br ( 8K-2.6B S '(2H^?X91 ^.^6.59 

■:^':>..**jiH^.6.f1 (1#,d,7J = 4 .0 Hz), fi-64 (*H. dri, J ^.8.4^:1 .2<H2). 7:17-7^5 ftfcl, m>7^r7^2R*nJF7^M1W; dd, J 

• - vl'^-r EXAMPLE 387 ": ' -; ! : "v.. ' ; : - ' ' /: r , - , ; V; •;>;.- ^: : .' ' ^ .. - 

.?5r2f » -F[1120] 25% hydrogen bromide/acetic acid sotUtion'(6 mL) wasadded to a solution of 4 : (3;4;8 f 9-tetrahydro-6-meth- 
* * ^oxy:3,3,8,&-Jetramethytft^ 2-chtoropyndine (16.1 g, 

• r. & 1 42mmol) in xylene (45 mL) *nd acetic add (9 mt\ and the {tincture was healed 'under, reflux tor 8 hours . The - react ion 
.' ::Jrnixture.*r3£:con^ with cone, aqueous ammonia, and ex- 

f \V* ! - *' VBctetf $wice;wittt efhytfecetate. ;Tli8;aien1»ned mpanic.tayat werwartjed.w&b water-end *irnie;:rined over -sodium 
•>JP.; .*r:tutta»v1Wgferi ^ t oii ua iti iflB ^ui^ deduced pressuret Tne reartto*wa* .subjected tea chroniatog/a^ 
- At •- " ^aifca .«iSca;seL J teltT?H aoetate^fctowiiby a column chromatography on « basicsifica gel (nepcane/ethyl acetate 1 :1 );' 
$)--* V'\i nMystaifized.frOT < ~ ; : 

. ' ^ *■ * V" ' s >_- / . .- #: -,. 



:^^?EXAMPL£73BB 




.//"^^^ . • .. . 

»r ;v t^^1'^ A ^ l^oxide 
j" ' N ;; ? ;(0.90 235 mmol)in r acetic anhydride (5 mL) was heatedoinrier reflux for 20 hours. The Teaction mixtoe was dissolved 
m methanol (100 ml); cone, aqueous ammonia (20 mL) was added thereto and the mixture was stirred at room terh- 
45 perature for 30 minutes. The reaction solvent was concentrated and distilled off under reduced pressure, and the 
residue was combined with water! The organic material was extracted with chloroform, and the extract was washed 
: - ' ^with?briner oVfed over -sodium -sulf ate^fHter^ 

- ... ;1 ' / to a^hjmn chromatography orya ^ fa^sfeyliea^gt tcWorof orm ioitowed jbyg% jWth at wai^ hten^ BTO)^ 

< . < ' , 

>:so . -'.Metttng point 232-233 tt C. ?a . . ... « •■. - l \ S 

; ;:i' 1 H-NMR:(CDCI^d-T2A;(W;>) 
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EXAMPLE 389. 
. ... ~ -pyndmone 

5 . • ■ ; . . • 

* V" [1122] 'Sodium hydride (60% dispersion in oil) (0.360 g, 9.00 mmol) was added to a suspension of 4-(3,4,8,9-tetrahy- 
dro-6-methoxy-3,3^,8-tetramethylfuro[2 t 3-h]isoquinolin-1-yl)-2(1H)-pyridinohe (1.06 g, 3.00 mmol) in N.N-dimethyl-. 
formamide (1 5 mL) with cooling in ice and the mixture was stirred at room temperature for 30 minutes. 4-(Chloromethyl) 
/ • pyridine hydrochloride (0.738 g, 4.50 mmol) was added to the mixture and the mixture was stirred at room temperature 
y> to r furtherfor 1 hour. The reaction solvent was concentrated and distilled off under reduced pressure and the residue was 
( ■ $ '■. combined with water. The organic material was extracted with ethyl acetate, washed with brine, dried over sodium 
, *'\ ••'» 4 , >;? •tf-.sutfate, filtered and concentrated under reduced pressure. The residue was. subjected to a column chromatography 
^ ." 00 a ° ia&ic silica-gel fhexane/ethyl acetate 1:1 followed by ethyl acetate), and recrystallized.from-ethy1 acetate-hexane 

■' ' > * % * * : .?io- obtain thelitte.tompound (0.41 g, YieW:.31%). 
.\ : :;,rp- \r\ Melting point: 171-172 °C. ■ .- " 

•■ <l/' V»</. EXAMPLE 390 > " - 

{ ... ^ , - . ■ :* . ■■ ' ■ " ; •■ \ " 'O 

V: t^(2-Methoxyemyl)^P;43,9^ra^^ 
• ■ • . " ' - • "* \,. • . v " '' . ' ' ' " 

•h ?, ,'7r3Pt*3I : The tffiecompotmd^ 

i.;-:-: - Vv v :389. Yield: 38%. ...... . 

*' : Vf ' ^^ * ^ ; *Meftingpoirt: 8^ 

tf. C v . .'r- ^H NMR (CDCI 3 ) 51 .23 (6H, s);l .39 .(6H' t ':a|, 2.8? <2*i a), 2.67 3.31, (3H,B). 3.66 (2H, t, J.« 5.0 Hz), 3.92 <3H, 

r;-; ,.;^;;^). : 4yts (2H r iff afcs.ta UM, ia>«34aiiH v ^/j : «>^8 Hz);*^ ^^7:39 o*M.j = 7-0 Hz). , , : 

.V , • . 'K!®(AiyB?LE:392 * • \.; v \ ■ .. .;>::'":'•,. . ■ ' 

: r " • - ; --Vi;--i 2<>xo^(3,4;8 ? 9-Wrany*o^ 

^5 [1125] The title compound was obtained as a main product from 2-chtoroacetamide by the' method similar to that in 

EXAMPLE 389. Yield: 56%. 
■ _ C ,MeIting.point:.251r252:?C.(ethyJ;acetate-methanol). 

■;-v., r: t -> ^ . 

■: 5 -.V .:.<:{£XAMPLE-393 / • - : ix ■ -\ '/ • '.' .. .;■ 



. ... f 



« ».. J ^2-Aminoi2*xdefry!^ 

. . pyridineaceiamide - •.», , # 

:-55 . • " " , . - . • . , ^ , : . ; \ • : 

^£1t28]vSffnii^ 

A -jMeltingpoint: 166-168 °C -{ethyl acetate)., . , 

. 1 H NMR (CDCl3)8.1.13 (6H, s), 1.29 (6H, s), 2.61(4H, s), 3JBB (2H,'d r J = 5.6 Hz)' T .3'81 '(3H,.'s),"4.63 (2H,.s) 1 6.19 
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. (1H, ddi J = 6.8, 1.8 Hz), 6.25 (1H, d, J = 1.8 Hz); 6.80 (1H, s), 7!l4 (1H, brs), 7.30 (1H, br s), 7.66 (1 H, d, J = 6.8 
»*• Hz), 8.47 (1 H, t, J = 5.6 Hz). , . 

K • ^XAMPtE'394 

■5 ' • • . • . , 

1-(3-Pyridmylmethyl)-4-(3A 
pyridinone 

[1127] The title compound was obtained from 3-(chloromethy!)pyridine hydrochloride by the method similar to that 

ytasj* in EXAMPLE 389. Yield: 56%. 

■VV : 'v.;'-Metting point: 126-128 °C (ethyl acetate-hexane). 
» 7V v. * fi^HWMR (CDCI a ) S 1.22 (6H, s), 1.39 (6H, s), 2.63 (2H, s), 2.66 (2H t s), 3.92 (3H, s), 5.19 (2H, brs), 6.25 (1H, dd, J = 
r- . : 0 ; 6.8,1.8 Kz),r6.60ilH,- s^6.-62^1H, d,-J=n.8Hz), 7.28 (1H, dd, J = 8.0, 4.8 Hz), 7.35 (1H f d, J = 6.8 Hz), 7.72 (1H, 

.v. V f W. 'V- ** >. ■ - . '' 1 ... ' ;. - ; /■ 

'.-.L ^;£XAMPL£395 ... . - ■ • ;, « ' .. .-•'» '. ^ - '-V'- 

-r r • ' ./ . ■ . J ' -\ y '' t : . - . V : 

, » * . .••».* 

• 11128] The tme compound wtes^obtairied from teddmelliaineby We method- simitar to :mmiin*€XAMPU£S389. Yield: 

' /U.62%. ? ■ - : • \ ■ V' >■ ' '-\ ^ " ■ - ' 

: ;"V" Melting . pritafc 1.80-141 >C. /4 

y^;EXAMPLE.396. ,'' 1 ^ . ■ ^' 4 "; ! ;' ; ;. v v.;: V - . .;.'•./:., 

*■ •* -"v-fiyricfenone . ■ - 

;.?-^.;.3D. . ■ ..■» - ■■ - >• \ : - ' * ; - ;; "*.: ' -.,..*■ '* * 

■■x--'- v":-^ that 
V • -V • ' ^..infEXAMP!iE^vriefi:55%^: . '■."*>. ' 

^..v^;^?S»vi.^'SB/J1^ • 

1 V •« *-j X1130] ~ThetWecompouncl was abtainerffrorh N^^manoethyOphthaltrtiKte^ 

• ; * :; "389. Yield: 14%. 

45 Melting point: 226-228 °C (ethyl acetate-methanol). 

1 H NMR (CDCI 3 ) 5 1.19 (6H, s), 1.50 (6H, s), 2.65 (2H, s), 2.71 (2H, s), 3.92 (3H, s), 4:13 (2H, brs), 4.26 (2H, brs), 
'j ^S^H.^ddrJ^.^O^IiS^H^ 

w : : v1Exampl£398 . */• ' ' : 5 , »; ^ vV'jivX / V' :: 

■> ^-'f .;l^Dfmemy*am^ ^ 

1 .■*..■>. 3 - .Tpyiidinone . ;V* ■ . i . v. ; \ - 

■ .-^4ffle;cornpounri*^ *Q5*pchtenbe^ihe: 

; .;^»\^tothatW .. ..." ' >;> - ' V 

^-Ate^Q polntJ*t11^1.13; Q C > (ethy»:awtat» A hexane). 
v - , ? / i \?v^H NMfl r <CDCl3) 5'1t23'(6H, s)/.1 .38 (eK'WZaStBM^^SSZ^HA J i* 6.6 Hz),:2:€3 (2H, s^2:67 ^^3:92 (3H, 
s);4.05(2H, t t J = 6.6Hz), 6.19(1H,dd,J = 7.0 l 1.8 Hz), 6.56 (1H,d, J= 1.8 Hz), 6.60.(1 H t s), 735(1H, d, J = 7,0 Hz). 
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EXAMPLE 399 

■•*•,.«.. , 

' 5 [1132] The title compound was obtained from benzyl bromide by the method similar to that in 
' : :. 68%. : ' 

Melting point: 170-172 °C (ethyl acetate-hexane). 
v 1 H NMR (CDCI 3 ) 5 1 .22 (6H, s), 1 .38 (6H, s), 2.63 (2H, s), 2.66 (2H, s), 3.91 (3H, s), 5.1 8 (2H, br s), 6.1 9 (1 H, dd, J = 

7.0, 1.8 Hz), 6.59(1 H,s), 6.62 (1 H,d, J =1.8 Hz), 7.30-7.33 (6H, m). 
A10[* " 
*' A-yte, EXAMPLE 400 

;' l -.Jr*- • • • .' -. ; 

4-[[2^xo-4^3,4;a ; 9itetrahydro-5-n^th6xy"3,3;8,8^ (2H)-pyridinyl]methyl] 
' . : „.:V« >rvibenzote add methyl BSter ■ \ 

> , X * > -■ ••; • • ■ 

fit. o ;'.;fil33] ViThe;title comjjoAmd was d^ simUar*o 

; 7 ^^;. ; ttettmo^ v ' ,v< ' v :' 

.klHNMR^CCX^) i S1.aa(6P,3)/.1;39(6^ <2H;.&r8*,*24>(tH f dd, J- 

v. * *>::. ; 7,0, 1.8 Hz), 6.60 (IH/s), 6:63 (1H, d, J= 1 .8 Hz), 7.32 (1H, :d, J = 7.0 Hz), 7.36 (2H. f d, J =: 8:4 Hz), B.O 1 {2H, d.J- BA Hz)! 

Mr y ^.-(2-Hydr^etr^ (2H)- 
*■ nr;;25 - . pyridinyl)methyl]benzamide ~ 

5.'^^fsY5Vllli4| Asototio^of 4-H2h*o^3,4^ (2H)- ■ 

\ acidmejhyl 3ster'(t.32 g/2.64 mrnol) and 2-amtnoethfcno! (ZmU33.1 mrof) 4n xylene,(l0 

y * ^ twice with 

k ccHtortfc^^ bnf!e^dn^.ow.«0cfem sulfate, filtered and 

■ ; tn a mt uniu Uu wiieiography oti e basic sUjca gel 

i ; v ;.v. V^vi^ethyl.aoeCBteftnettimol 18:1 fbUowed bf 9:1), -and recfysiaffizad i wo I etfiyl ecetate-methanol to obtain the tide com- 

- ./-i'V viV,^ound,(0«Bn,g^eld: 58%)., ■ >. v. ^ / » ■ ■ . « . ; V; . 

- , /^£^tett9B'jprf^a»22-n. % " ■■ j- - ^-r Vi."' .'.^•' < -.'' v ■ '- .?.■".■* 
■; 

v : • • ' • 

,-^^;^^EKAMPl>E-402 •" ;'■;./*>- * : • -\ ' ' : -Y .>■/•>■ *" \ . • • * : '/ A * " 

' * >*N^4i>yricfinyl)benzainide ...... 

" ! " "."""Tli^SJ i-tp-Oxo^-fa^.S^-telrahydro-e-methoxy-S^^^ 

>5 methyl]benzoic acid methyl ester (2.78 g, 5.55 mmol) was dissolved in 1 M aqueous solution of sodium hydroxide (30 
mL) and the mixture was heated under reflux for 30 minutes. The reaction mixture was cooled to room temperature, 

*. 

" ' v^pressure>andidUuted with ethanoi. The resultant inro^ 

v.">y-.foff iinder.lhe: neduced'.pressaTOi -This pmcedur© was .rep eated twice to jcteraafi4^t2iefcbr4^^3^ ^ ^ 
so oxy-3;3 t 6i8-tetramelhylfuro{23-h)isoqiiinottn^ quanti- 
i ; • v ''. ^! ^tathfe): ; 1 r -€thy(-3^dlr^^ 

• . >;^ y*;r ^ 

y .: , ' methyljbenzoic acid hydfbchtoride (1^20 g, 2^mrndi), 4-a^irio^ 9; 2.75.mmoJ) and^t-hydroxy-tH-ben- 1 

• . ; ^iotriazoie nwioliydnate^o;^ ic^^and.^tiTOCl fit the ' 

. .r . ; 55 ; > vsame temperature for i vhom anUthOT m roo^ Bnd 
. . T v ; / v^ . V The 
^ v./V^orgahicinalerial was extracted with ethyi. acetate, and the extract was .washed wim tinne^dried sooium sulfate, 
filtered and concentrated under reduced pressure. The residue was subjected.to a column chromatography on a basic 
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silica gel (1% methanol/ethyl acetate followed by 2%) and recrystallized from ethyl acetate-hexane to obtain the title 
compound (0.15 g, Yield: 12%). 
, r Meltir>flpomt:J44-146°C. _ 
> ■' '^H'NMR'tCDCy 5 1.23 (6H, s), l!39 (6H,s), 2.63 (2H; s)/2:67T2Hf^ (1H/dd, J = 

5 6.8, 1.8 Hz), 6.61 (2H, s), 7.32 (2H, d, J = 8.4 Hz), 7.38 (1H, d, J = 6.8 Hz)/7.70 (2H, dd, J = 4.8, 1.8 Hz), 7.84 (2H, 
d, J = 8.4 Hz), 8.51 (2H, dd, J = 4.8, 1 .8 Hz), 9.06 (1H, br s). 

> . EXAMPLE 403 

'{*9 «v:2-Oxo-4-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2,3-h]isoquinolin-1 -yl)-1 (2H)-pyridineacetic acid 
.. A. : • 1,1 -dim ethyl ethyl ester 

.•.*■/"*• ' • " - . " " • " • • ■ • • : 

: ;<y<~ *j£t136]^The-trttea:ompbund was obtained from tert-butyl brombacetate by the method similar to that in EXAMPLE 
-V/^N389;Yted:80%. 

-H'Melting point: 166-168 ?C (diethyl ether-hexane), 
: >:r^H MMRXCDCy .5-1 -23-(5H, s) f \lJ40*f6H f s), 1^49 (9H;s)f£^7 (2H, «), 2:68 (2H t s)> L 3£2'(3R, $>, 4:57,(2Ht,s),'fiu25 
*,/^ . . . , \ .\ 

'• * s . j. . ■ ' . 5- i.\ 

•—20 . V V. . ' V»V '" ' ' : - ■ V ■ • " ' • 

-.-^2-.0»b^{3;4^,^^ ■ 
'. » ^hydrochloride' * # f * *},*.' '.; . 

^;r~*acid l^l^methylethyi* ester. (10.1 g,"21-.6>mmot) was dissolved in '6 M hydrochloric acid (25 mL) and the mixture was 
;* • ; healed under, reflux for 1 hour. The reaction solution .was cooled to room temperature, and the reaction, soivent was 

'/:jpDncentrateri ao^^tBtflted c*g^£jr*^^ g. 98%). . . 

* ^ ! -ViA^^ n » r Phous. ■ .. i/v-'-'.^; > . " : * * *: : ■". r • ■ \. . " 

-.>£.. ;> I'fH'NMR (COCyia I ;*fc t <6H/*K XJ&m*)*'*** t2H*8fc2.88 t2H,#^J;B8 {3H/ifc*:>1 i2H#rs), 624^1H/br sj, ' 

example *05 ; -v •■■ 

>r^>.^^ .]./ • . " .... V\V 

•. ' ' ' ■ » \ • ' •■;•*. ♦ :8 : * 4 ' " . . - • ' ■ '•: - 

. - ; ,: ; ;> ^ manohydrate 

> Ku \, ;7lemperaturelorr1 Holland then bt rotsmteftpwature tor 3 ftoursrTfefraMCOen fiotwnt was toficenffaisd.anri dstm«tf 
V "* -^^ piBSsura- B3Ki.to:the ifisioto Bii aqu«nffl solute 

>T Material was extracted^with ethyl: acetate, and ths extract was washed with brine, tfaied dvct sodium- sutf ate, frttered 
•V" .'^r and concentrated under reduced- pressure/The residue was subjectedtoa column chromatography on -a basic silica 
« gel (5% methanol/ethyl acetate) and recrystallized from ethyl acetate-methanol to obtain the title compound (0.51 g, 

Yield: 39%). 
- /. ,Meiting, point:, 251^253 °C. 

. ,U 

:H) :f7.0ri3:H2), &B2.(1H, sfe.6^75 (1H;a,i ==1* Hz);7^fJH^ fl, S*7&#z)2?iMtfK : 

'■ i . v? example 406 ... ; .' ; X.''" ;, V •" ; >V( ; '* : *L"^ V^/^' j^^^: ^^.•V/; 

.;. .. . • . : •'•'■/■ : :s i ;v'" *' r« "'V'-: '-jv-'/.v 

V; ^*Ox^N-(5^uinoKnyf)^p. ( 43^ \ s-*- 

, > . ;:pyridmeacBiarnide . . - \ " . ^ f % \;*K Vt ; ..V V ' ; v ' l - ^:-:r/V;r^tv: V 

' ■ v -V:^ : t1139l ^Tneime compound was olrtaii^fnOT^anmw^tori^ 

10%. ... V . . -. • • • 
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Melting point: 136-138 °C (ethyl acetate-hexane). 

1 H NMR (CDCI 3 ) 5 1.22 (6H, s), 1.31 (6H;s)j 2.59 (2H, s), 2.66 (2H, s), 3.92 (3H, s), 4.89 (2H, brs), 6.48 (1H, dd, J = 
, ..j.:, ^,. 5 6.a a! ^Hz)w6.61 (1 H, s), 6.80 (1H, d, J =4£ Jte^^^Hidd.^F^^ 
»w j ='8V4 fHz)r7.93 (1H, d, J = 8.4 Hz), 8.21 (1H, d, J = 8.8 Hz), 8.47^;^:^=^ B.'4W), 8.93 (1H, dd, J = 4.0, 1.2 Hz), 
s 10.21 (1H, brs).. 

? EXAMPLE 407 

.< '•' r ;\ 1-(2-Quinolinyl)-5-(3,4,8 ( 9-te'trahydro-6-m^ 

'LVV^TM^OJ 250/0 Hydrogen bromide/acetic acid solution (1 mL) was added to a solution of 1-(6-chloro-3-pyridinyl)- 
>»*/.^i3A8.9-tetrahydro-6^^ (0.78 g, 2.10 mmol) and quinoline 1 -oxide 

- x rabnohydr&te~(3:05-g£21 .0 mmol) in toluene (5 mL) and acetic acid (5 mL) and the mixture was heated under reflux 
Y*Z\ i i V.ter.20 houfs.nTie/feaction mixture was combined wittrice water, and.the-aqueous layer was /neutralized ywithr cone. 
v* 5 "! r aqueous ammonia, end extracted twice with ethyt acetate: The combined organic layer was washed withrwater and 
.: : ...bnne, dried over -sodium sulfate, filtered and coricentrated.undern^^ residuerwas; subjected to a 

:;;cohimn chromatography on aJbasic si ijca gel {hexane/etny* aj»ta&2:ll,ajnt.recrystalli2ed from ethyKacetate to<ibtafn 
cJ. vthe tme cornpounrf (0.41^, Yield: 41%). - 

■'A>i pelting point: 191'-1 92 °.C. ■ : *, *' ' \ ' y: 1 t "\ 

20 1H NMR (CDCy 5*1*1 (6Ksj;ii52<^ d> J« '9.2 

i HtUlSSrl.Ga OH m), 7.S4(.1H,,dd,.J = 9-2, 2.6 Hz) f 7.69-7.77.(1 H;rn), 7^fl (1H, dd, J = 8.0,1 :4 Hz), 7.92 (1H, d, j 

^ . . H*),7~S2-7.aO (6H; iti)/7.92.(1H,id, J -3.4 Hz), 

v,->'-: .>8*46 ft«~d, J*;5M-Hl):> ,. - . ->* : -* V 

A : Vr ' V ' " ; ' ' ; \ V v •! . : .V "' ' 

•;. 

>4V^rpus anroonia;.thei^ 

;V ^ sodiuiri sulfate, and then the solvent was distffled offender reduced fHessi^ residue was purified by a 

f ,. y -^coiui^n chromatography on a basic silica gel (ethyl acetate/hexane*2:f followed by 1 :1) to obtain crude crystals/Trie 
^ resultant crude crystals were recrystallized from ethyl acetate-hexane to obtain the title compound (0.72 g, Yield: 56%). 
Melting point: 190-191 °C. . 

\ - 1 H ^1M R ^(DMSO.-dg). 6 J ./1 8 46H,fjs),^1 ^24.{6H s) ,.»2.51 / (2H,^s) ; ;2.'67 l(2H^s) ,>3 .80 (3H>s) t >6. 48 ;{fl H;- d;U : = ;8i8;Hz) .-6 :68 
• ; T(1 H; d, J * 9:6 Hz). e.B0 {lH;9) t .726 <ij »;XJ * TaWzJ^l^^ftJBH; fllV>7- J *AI»;«T«^7». (1 H , 
v^, v^d,;J^7«>4z); ; B:0SriH f id^ • ; ; 

r» •• " ■ , 7 ' h *j ' ' *..:*;"' ^ 

■^£XAMP1£'4T0' ■■' ' J . \ ,/ ' ■ " ' ' ' . \ J ' % ; '• ' V " . 

C ,6-Dihyo>THB^OrH4^ . 
Vi3-p^ndinecajboxarnide 

5 : ->^P143] ; ; The tide compound was obtained from B^hJcrorfoollnahTida 409/ 

: ;\> .Yield: 31%. m . -. .; ^ , / : ; ;\ 

... -Amorphous. .' 
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. 1 H NMR (CDCI 3 ) 5 1 .26 (6H, s), 1 .38 (6H, s), 2.05 (2H, s), 2.69 (2H, s), 3.93 (3H, s), 6.12 (2H, br), 6.59 (1 H, d, J = 9.6 
Hz), 6.62 (1H, s), 7.42 (1H, d, J = 5.0 Hz), 7.78 (1H, dd, J = 9.6, 2.6 Hz), 7.90 (1H, s), 8.49 (1H, d, J = 2.6 Hz), 8.59 

y-.-,, ...... ^..phird^&O Hz). " ' . " . 

5 ■ EXAMPLE 411 

1-(2 : Chloro-4-pyridinyl)-3,4,8,9-tetrahydro^^ 

. [1144] "-"A solution of 4-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2,3-h]isoquinoN 1 -oxide 

iV ,10 (2.4 g, 6.8 mmol) in phosphorus oxychloride (20 mL, 21 0 mmol) was heated under reflux for 30 minutes. The reaction 
• * • * ' : < solution was cooled to room temperature, and then poured into ice water. After the mixture was made alkaline with an 
. f !i .*h% :f aqueous solution.of. sodium hydroxide, the organic material was extracted with ethyl acetate. The extract was washed 
*' " V '? ^ ' C - \ ' with brine and dried oversodiyaTsulfatev. and then the solvent was distilled off under reduced pressure. The resultant 
K ;' .>^msto a basic silica gel {hexane/ethyl acetate 5:3 followed by 3:1) to 

>i S : Nyv..v« .'■ :?jobtaln^rtxde crystals. The crude crystals were recfystalfized from ethyl acetate-hexane;tb obtair>, as a main product, 
f"- . . the title compound (D.B4 g. Yield: 33%). • ; ^ ^ ; v. ■. - 7 " v , \ 

■ - f v J - C >^^i:iteWn^pBim:,Il39^140 fC. • ■ '/ V ' \; ; :. ! -r v'i";, 

* s ^ : rv • < 1 H NMR (CpiCfe) .5^-(6«^) f T li7'.(6Hr*) ( . 2 3D <m'*)..2.m(3H,.s), $9frf3H^), fl;64^(1H,^)^7;27 <lH„dd, J = 
• > "* ^> ' : ' i vS«2.Jk8 Hz), (7 ,43 ( JM# d, r J .H2),j8.44*(.1 H* oY J ^£.2 Hz). . " . 



r 8%. 
,V?X*';v'' v'^ Welting point. 12&-128 °C (hexane). 

'%&*«\iU y^p^W^iPDC^^\^ (3H*e), ,1 .V^3H/^) f I1 35 (3H, ; *). T J8 (3H, sK 2.0S;(2H; S), 'J Hz). 2.80 

T u J JP.43HI), fcnjlH, s). V| • . , - 

• v &ynp$:*-h;&w^^ .-^"\ _ -.7 - V' - " * • I ^u 1 .** 1 J * v ?' 

i/*- " ; '- : - • --.'r-w - • • I- -"- - : . , . •. 

t : 4-pyndiaecart»xamide ,v 

: >: : - - : '; ;> ;^ i 

, '3^M : aqueous isolutioa \of scclium ;hyc^ ^mi.cxtcactBd arttti ,etftyt. acetate . -The extract was . . 

?>>V4D / : ^;wastjediw^*tofin^ wideniecfcjCBd.pwssure. The- \. 

v; --^ jeaultant-wtdtt^ , 

^ . 

: ; -^Melting point: 174-175 °C. : 
. 45. 1 H NMR (CDCI3) 8 1 .26 (6H. s), 1 .43 (6H, s), 2.69 (2H, s), 2.76 (2H, s), 3.93 (3H, s), 6.1 2 (1 H, br),.6:43 (1 H, d, J = 7.3 
. Hz), 6.63 (1H, s), 6.68 (1 H, s), 7.16-7.39 (1H, br), 7.78 (1H, d, J = 4.4 Hz), 8.01 (1H, d, J = 7.3 Hz), 8.33 (1H, s), 8.67 
. , .: ^H t ^d, J ; =A4Hz). 



so 



M K2-Pynj^H^PA3^tetraJ?ydn^ ^)r2(t»)iiyndfnone 



*W 11147] r^mffi ttte compound was obtair^frompyrtdine ^^e by 

"vS5 - s Amorphous. " ' . ' 

; V J^V?M.NMR {CDC%> 8 :1 ;55>(6H t s);i1 ^42 ;(6H; e)^:6B\(2H, s s}; ^2.78 (2H; s); 3:93 (3H, ; e), c 6.39 (1 H ,.;dd, J = 7.1; iVM :Hz) „ 
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EXAMPLE 415 ' 

j 5 [1148] The title compound was obtained from quinoline 1 -oxide by the method similar to that in EXAMPLE 413. Yield: 
24%. 

Melting point: 175-176 °C (ethyl acetate-hexane). 
... 1 H NMR (CDCI 3 ) 5 1.26 (6H, s), 1.44 (6H, s), 2.70 (2H. s), 2.82 (2H, s), 3.94 (3H, s), 6.45 (1H, dd, J = 7:4, 1.8 Hz), 
'- X ::B.B3 (1H, s), 6:70 (1 H, d, J = 1 .4 Hz), 7.61 (1 H, td, J = 7.6, 1 .2 Hz), 7.77 (1 H, td, J = 8.4, 1 .4 Hz), 7.90 (1 H ( d, J = 8.4 
./f0:*Y Hz)r7.99-8.16 (3H, m), 8.27 (1H, d, J = 8.8 Hz). 

: , , ^;?.;£XAMPLE416 

.X".- .is "'■ ... 

?; pi 49] 3Jie We ranvMuhdiifas;0btatrtedTi^ 

Melting points Z < 

. J\Y Vr^H NMR (COa 3 ) 6 ?.23<6H,'B),:2.46 (2tf ^.J ^BJW^BB (2H;e);v3;B7.(3H; 8) ; :3.e3 (3H/s)^4:37 (2H, t,Ah*-8:8 
/Hz), 6,61(1 H f 8).aBll2H/d.J*B.7Hz);7^-^ i d t J«B^-Hz)^; 

^»,458;9iTetrahydra^ 

V . / ^P150l Ihe title corhpgund was obtained .frbeo k benzon&r&e and 2.3-tfh^Or7«neJto^-3£^ 



i' ^: ^ mcfl5oc^stmiter to ! Ihatin EXAMPLE 1. Yield: 1,4% 

v. . ' J*fl(ftio^pofc*rl4fct*3 °G (hejianeKtiethyt.ether) 



v.- ;:^v;::^£XAMPL£419 -V • . :•■ ■ v.. , ■ ': \. ** ' • : 

vv:/ w- : 'j n * r 3.4;B;9-Teirahydro-6^ 

« [1152] The title compound was obtained from methyl. cyanoformate by the method similar to that in EXAMPLE 1 . 
Yield: 16%. 

\ ^ iMelting point:. 1 61-162 ^C^chloroform-hexane). 

< 1 H -.NMB-jCOGI 3 ) t,.?5»(£H* AK/1^^i6H^)^^.j[^^y;2i94 i^/^l?.^ ^;,^9a (3M;i»^,>6S5:(.1 H.;s). j:,./.. 

:EXAMPIB420 , ' ? ' ■ /. ' - ' ' / , \\ : : . 

";ir. *3.4J,9,Tetrahydn>6-JT)etto ; 

.vv /^P353]?; : 5:M.aqAJeoussphJtioir»t^^ 

' iv» ; j ; • - tramethykt -fi^ ^;*L695Timd9 ih^nathanof (&mt>'and temjjcture 

; ' ^. j\ "f^was.stirred at 60 °Cf^ aciriicwitti 5 M tiydrochioric acid, and concentrated 

, 'Sunder reduced pn^sura/ Jhe residua was. combined with ethanoi and the mature was filtered, and the filtrate was 
. : \ ;- ; concentrated under reduced pressure, and this procedure was repeated three times to obtain the title compound (1 .50 
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g, Yield: 94%). 
Amorphous. 

5_ EXAMPLE 421 

• .*• 3 1 43,9-Tetrahydro-6-methoxy-3,3,8 l 8-tetramethyl-N^2-(4-pyridinyl)eth ( 

... .'.-•* 

*; . 1 [1154] The title compound was obtained from a^.B.S-tetrahydro-e-methoxy-S^.S.B-tetramethyl-l -furo[2,3-h)isoqui- >'» 
10 . . nolinecarboxylic acid hydrochloride and 4-(2-aminoethyl)pyridine by the method similar to that in Example 159. Yield: 

42%. 

. .Y- » YY v : Metting.point: 160-161 °C (diisopropyl ether-hexane). t w ■"*... Y"Y 

- -T- ^WMa:(COCI 3 )51-:15 (6H I s), 1-:47(6H, s), 2.59 (2H, s), 2,93 (2H, t, J = 7.0 Hz), 3.02 {2H, s), 3.68 (2H, q, J = 7.0 - ' " " j 

' , ; • D:^«z)>3'.B9 (3H, '£) ,'6£2 flH;.aj;6. 93-7.02 (1H, rh), 7.22 (2H, A J*=«6.0-Hz), '8.55 (2H, d, J f =.6.0 Hz). . YV*\ j" v 1'-* 

. , : ii ;:-yis = . . . ..... /. : * -? '[ , • 

' ^EXAMPLE 422 'J, y , v. . - - YY ^ -v. < y< . ^ Y ^ • - . . v-'-£.* 7*. - - > \~/XX> 

V • . \^ V.:ni55I* The title 

.. -noJinecaiboxylic aridty^ 

v v ..Melting point: ; i75-17G?C<ethyt<acetateThexane). 
U\ X w *■ «• r & ^ XWI^ICDC^^A^teH, *)', 1 .48 (6H fi s); 2:63^, 5), 3^ (2H/<^8.9t?W-^);»»»H' il ^;^ ,, nMi:t;UW7.4 :\ ' , \,X ' '. ; » \ ' ' 

V^f &:Vexample 423 . ■ :. , - ■ - ^vv . . . t ... . , * . ; v / ,.. 

? * y'.-£:^ ' 

^ .■• t r^- j^k: ' - 

■' V ' /r/f-^X^jWpp^ . * v> 

.v-Y ^:y^^^^^2). '*.'■ ■•" : '' . ! "" . - ... ■ / >>:• 

' . ' X •'■ . ■*;.:* «."''.r'.^/ ■ ,%v> ''".Vt'^-vV / '•• v '^^v-,;^ :-;y V 

^ „ f v^4o /. . • • - " . ' v "' . ..' ; c . v.v-, • . . v.- . y ..- f . ; ; 4 * '.. ;. .* ' \* 

.;;yv^;^ ^/'■•."/ : '"y.^-V 

* * v ^ ophenecarbonitrile by the method stmitar to that In EXAMPLE 368. Yield: 23% V 

*s Melting point: 122-1 25- °C (hexane). 

1H NMR (CDCI 3 ) 5 1 .23 (6H, s), 2.67 (2H t s), 2.73 (2H, t, J = 8.6 Hz), 3.93 (3H, s), 4.43 (2H, t, J = 8.6 Hz), 6.60 (1 H, 
.- - . ./V - ?s)/7.0t-7;09»(2H^.m)/.7i3541 H f « dd/J :=;5:O t ; .1 .4»Hz). • • -. ' : : % 

. v.':Y.:EXAMPLE425 : *V V' " - ' " _ .' " ' : 

so ■■ '* . . « *• '.*'■•> ' v---Y' ■ 'Y .' r ; " ' > m \. v" 

''~?'J>1;" 'm[1158] A solution of behzonitriie |0.7D0 g r £i50;Tnmof) in toluena^^^ . ' ^ * 

J «:;^r«*pi^eTYyI)^Tro{be^ - •■• Y y 

r . v-i and the mixture .was stirred. atiSOfC lor .1 : ti our. <The, reacti on ; m ixture was .combined with. ice,- and the aqueous layer . . ** 

{.-rr;;l wasneutrato : . 
■ 'J ; washed with water and brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue 



1 »*- i 
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was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 10:1) and recrystallized from 
. ethyl acetate-hexane to obtain the title compound (0.87 g, Yield: 48%). 
, ; , :V . . JWeJtiag point: 130-131 °C. 
J £ '^'H-NMR'tCOCy 5 1.25 (6H, s), 1.43-2.05 (8H, m), 2.32 (2H>S). 2:69 (2H, s), 3.9V(3H;*)rBW(1Hft). 7.38(5H, s). 

5 • ,. * 

EXAMPLE 426 

; -. : 3 , > 4 , -Dihydro-6 , -methoxy-3 , ,3'-dimethyM , -(2-thienyl)spiro[cyclopentane-1 ,8X9'H)-furo[2>h]isoquinoline] 

i 10 -i [1159J The title compound was obtained from 2-thiophenecarbonitrile by the method similar to that in EXAMPLE 
*'C 425. Yield: 28%. 

v-V: >t/MeUw\gpoint:v142-1 43 °C (ethyl acetate-hexane). . % 

\~ " ^ 1 H.NWm;(CDGl3>5-1 .22 (6H/S); 1:54-2 J 0.(8H r m)r2.65 (2H, s); 2.67 '(2H, S), 3.92 (3H, s), 6.59 (1H, s), 7.03 (1H, dd, 

. r . x, -\;,.. v r,J ^.0^:6fft)/7.07i1 H; dd,4 -'3.£ *1 f4 HzJ, T^S'OHi-dd, J = 5.0, 1 .4 Hz). 

• r '! ■ . ". v 

r ' :»\ * [11B0J' The lffle.con^ci©d;^ l^6xfde,byithe rneihed simitar ta thm.tn EXAMPLE 

. i:.i : i 4 425., Yield:. 12%. ...**'!'■ 
> ->..'rMe ' 

H,.^ ^V^NMft (CDCy & *-£3 (6H/sV1 .47-2.08 imm.2£K&K*t&BT <2H; S) < 3.92 <3H?6);. 6^2,(1^); 7.39 (2H, d, 

•;K:^ , '- s ?^^ < 5:0-Hlfee:24^H;*d;:J:B-5.0Hz). . 

• . .f-ai; , ■. _ *->..• . /• • - .. 

^v ; - EXAMPLE 428 , , "' " , . f < . :.' 'V/.' ' • V s ' % '.' ' 

■.; -v >Vv,:.;' v - * / fV ; • • '■ :* ' ■ * ■; • . 

v. ^v-^ *fP^^^ 

fc**TJ^coiMutt^^ fludasohrttoisf 2£-«^yk2;fc<fibydro-. 

.^t/ J: > ^; 7-rathoxy-5^-methyH1^(*^^ (T.30. g, 5.00 mmol) in toluene (5 mL) was added to the rnixture and 

.. * * \ >■! mixture was tfflred at 60 tor 1 hour. The reaction Tputtwe. was- comtened with ice, :and the aqueous layer was 

; * . • ... 



-.—^"EXAMPLE 429 

45 • . ' . * • • • 

e.e-Diethyl-S^^.g^etrahydro-e-methoxy-S.S-dimethyl-l^^hienylJfurop.S-hlisoquinon 

: :|i:TS2] yrhetftte j»ropour«j;wesL«taai^ itje r inet^od 3w»tef.to;. thet^ EXAMPLE 

• %^42B. Yield; 20%. , - ' ^].r.,. - ^i, ■ " - V i-*.*::-/.". T.^.^ »^:* 

.v»'.;:Melu*ng points " 

^ <^6.71:(tH,S);7 

!fc ' -."'i'.'."' . m..^ V.'.V v :, tv : ■ 

.. EXAMPLE 430 •■ ■ - .•; ,r r . ■ - v \ ; • :' ; v • 

t? v e" >: ^^Oier^^M/C^tratiydr^ .oxide hydrochloride 

'•' " ".v; [1163J The title compound was obtained from 4-cyanopyridine. 1 -oxide oy the method similar to that in EXAMPLE 
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• 428. Yield: 4%. 

Melting point: 1 84-1 86 °C (ethyl acetate). ■ 
^v^H^ft^GQCy 5 0.84 (6H, t, J = 7.4 Hz);1.«C^:73<<4H^ 
'~ B.75 (1H, S), 7.74 (2H, d, J = 6.8 Hz), 8.34 (2H; d, J = 6.8 Hz). 

EXAMPLE 431 

./;l-(6-Methyi-2-quinolinyl)-5-(3 ( ^ 
V pyridinone 



.10 



[1164] A solution of N-p^.S-dihydro^-methoxy^^-dimethyl-S-benzofuranyO-l.l-dimethylethyll-l,^ 
^'VvMr/*^ (0.70 g, 1.4 mmol) in phosphorus oxychloride (5.0 mL,'54 

. ~ Vi>; mmo!) was heatedjjnder reflux for 4.5 hoursfThereaction solution was cooled to room temperature, and the reaction 

*..*;•« .-.V .'->T.ii7 TT»ixture-was poured into wateryAfter.the mixture .was /made' weakly alkaline with '8 M aqueous' solution of'sodium 
r"- ^r-M5 •Vhydroxkie, and theorgemicm^ 
^ . ~pver*sodium sulfate, a 

V. N *\ --MtV >>YieldM9%). , .. ■ :< '" 'J . 

- - - -20 Wetting point: 201 ;2CE °p (hexane^iisopropyl Bther). * '•' " . \ '>■- 

.i2HMMR (CDC\$) jb 1.21. (6H v s), J 31. (6H s),.2i6 <3H,.s), 2.65 (2H, s), 2.98,(2H, s), 3.94 (3H, s),.6.62 (1H, s), 6:73 

.i-V , ..V/r(iH/d^ 

frs* 1 -; Example 432 ...»•'■'■>• ■■ '* • : ' V' 1 " • • ' ■'■ ■' 

*/rV*'-»' • • . •■ 4 ■ . - •• - . ... 



* v..- 



. ;i>^> • '^J &H*>. 7.74:<1H,'dd,.JW7.8 r 2J2 Hz), 8.42 <1H, d, J-.2.0-.H2). ' l" r, ...V ^ 

, AS. ■ ■ **y. : - . ! --. • ; ' V ,,! '» • v . •••-•i 1 

-'<Vv . v. r .«a5 •■ - -y-r . 'v;*.^- .;.•.* .. • ■ ■ .. \ v. —-.:.;■•■..*..• .- v-' 1 

* v : - ; ? ^ ^ 

v s V . ■ ' S * ••>. y 

^ v» \ V . r - carbonate to adjust at pH 4, and then extracted three times with tfitrahydrofuran; The extract was washed with brin e , ' ff« ' 

'**~ 'dried over sodium sulfate, filtered and concentrated UTiderreducedpressure.The residue was dissolved in N.N-dimeth-. ■ ' ' 

'45 ylformamide (5 mL), potassium carbonate 1(1.11 g, 8.0 mmol) and chloromethyl pivalate (1.04 mL, 7.2 mmol) were v 
added thereto and the mixture was stirred at room temperature for 1 8 hours. The reaction mixture was combined with* .'. - : 

• ^ice/ ? water ? and;e^ ; f 
;. X and-.coricentrated;^^ 

."■ S <1H;. s) f . 73-8.3 (4H,m). • * . ... . /. 



^221 
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EXAMPLE 434 . 

■ .?<■■.*. AB.9*fetrahydro-6^etho^ . , 

" : . • sodium salt v 

5 • 

• " [1167] • 5H3-Cyanophenyl)-1H-tetrazole-1 -acetic acid methyl ester (0.730 g, 3.0 mmol) was dissolved in toluene (5 
mL) and acetic acid (5 mL), and; while cooling in ice, cone, sulfuric acid (0.4 mL) followed by a solution of 1 -(2,3-dihydro- 
7-methoxy-2,2-dimethyl-5-ben2ofuranyl)-2-methyl-1-propanol (0.751 g, 3.0 mmol) in toluene were added thereto and 
. the mixture was stirred at 80 °C for 4 hours. The reaction mixture was combined with ice water, and washed with diethyl 
. I. 10 ether. The aqueous layer was combined with aqueous solution of sodium hydrogen carbonate to adjust at pH 7, and 
. subjected to a column chromatography on a polystyrene gel [MCI GEL CHP20P (MITSUBISHI KASEI KOGYO)], eluted 
, ; , '*.<-' > -'to v • vwith ethanol/water s (3:7) to collect the intended fraction, which was concentrated to remove ethanol, and then freeze- 

-yr\ ^ dried.to-obtain.thettte "compound (0.68g, Yield: 47%). 
' .? :.<t^Meltmg point' ISO^C. • . . . . , 

;.. ; v ;iiV>5 ;- V;iH NMR (DMSQ-^6 W7 <6H, s)/1.19 (6H, s). .^.26 (2H, s), 2.S7 <2H, s), 3.82 (3H. s>, £.97 <2H,rs).6.B3 (1H; s), 
' -*-7.-4rfl-2(4H;m).- . ^ ..v s. . . . x .- "v ^. ^ v.. " ( f . v y„ \ 

: : ^ *£XAMR£.435~ - ... . . v \ , ' v , ' ' ! '\ .v* 

'iV-'-..'. '..-v. ■ . ' ' ' : ' ' ' *\ \ . -. - ; ' -i '.. 

' u/V'^ , 'ft , #" 5?refl ^^ reaction mixture was cooled wrthoce/combirted 

•*% . with S/M solution of sodium hydroxide (35 mL) and poured into ice water OOOrnL). The aqueous. layer was extracted 

^Cii*;*\£A7& "> £ frtwice with diethyl ether, and the combined org^tcjayer. was .extracted,^ acid. ;The combined 

^jd&Kfti aqueouslayer was neutralized with 5 M aqueourjubftiffii of sodiu/nftydmx^.vand ex^ time* with diethyl.. 

>m - -V »^4**^«^BT/,Thecai iibtytf l.oqpaftfc teyer was washedjwtfc a brine, dried 3ver„sodto*u8a*B,iita^ an* concentrated under 
• J k^./V .* iwtfMDBd pr^rtw*. The residue was subjected to eolumtt cftnjmatography oo -a $itaa gel (teexene/ethy* acetate 2: 1 
'"\ 4 7 ? * 'V* >^tow^^ mL-);xambined 
v ^;Mffltt)4M h^lrnget)^cbU?tide/eth^ >and tte pre^ ceaweredby filtration and 

. V. getting point: 213-215 °C. • * V . • 7 

• v - H " * - ' - ' - "Mfl NMR (CDCI3) 5 1 .29 (3H/ s), 1 :35 (3H, S), f.47 (3H;d, J = 7.0 Hz),?:i7-2:25 (2H, m);'2:44-2.73 (2H, m)\ 3.47-3.66 
■ « (1H, m), 3.92 (3H,s) t 6.65 (1H,s), 7.40 (5H, s). 

'.' • ' EXAMPLE-437 . t 

50 ^ . . .... J r .>*'-.' . ■ ./ .■ ■ 

: f ^ : :v^l^;-- { ltelltle«orapou«l was 1 obteine^ frBm1sH2^ 

v - ^ fi *y^pyn^Bca*oxamRtebythe;fT^o^^^ > i,.. .".v.* 

' Melting point: 135-136 f *C (hexane-dtelhyl ether). . : % ' 

.v W: WMB.<CDCl3)^ ; r30,(3H,s);^ 
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EXAMPLE 438 ' 

5 . [1171] Amixtureof a-(benzoylamino)-2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranpropanoic acid methyls 
'V (2.81 g, 7!33 mmol) and phosphorus oxychloride (15 mL) was stirred at 1 00 °C for 2.5 hours. The reaction mixture was 
. concentrated under reduced pressure, and the residue was combined with ice and ethyl acetate. The resultant mixture 
:Vr.was neutralized with cone, aqueous ammonia and the organic layer was separated, and the aqueous layer was ex- 
tracted with ethyl acetate. The combined organic layer was washed twice with water, and then concentrated under 
ifr \ reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate 2:1 , 
' M followed by 1:2) and crystallized from ethyl acetate-diisopropyl ether to obtain the title compound (1.4.1 g, Yield: 
M*. 4-53%).. 

Metting;point.".182r7l84°C. . . 
;J ' ^^HmAH(PD0^8A^9 (3H,.8),-1 J3?(3H, s) ( 2.20 '(1H, d, J =.16.3 Hz), 2.31 (.114, d, J =.16.3 Hi), 2:86-3. 10'(2H, m), 
.^5 *3.e?pH*8);^^ 

• v .VcEXAMf?LE-439 — .-• ... '\ "~* # ; J ' /-• *" , "> - ■ 

■.-4 )>'N{3^3,4£;$^^ 

. M> .%(1172I ... JtieiitlecDmpoiind was obtained from 3^3,43^tetrahydn>^memoxYr3^3,S-tetramethytfuro[2,3-h]B 
: VYr>oFiiv<l-'^ propioiTyf chlono^ 

l. , ,:?>.V JJlelting poinb 176-1 84. ^C M (fithylacetaie-diethyl ether). 

^^83(3H;8) t ,6.63(1H v g)'/?26-7»-(9Hr-m). 

A^^EXAMPLE 440. "... # . ■' "T < . . ; . • . ,: ' > ; . ..-.i • \ ...... f. 

' 1 V' »\ ~" v ' 

;f ;{11T3J iThe titto compound was obtained Irom 3^3,4 ,8,9-letrah^^ 
, , \. H^ofiM ryrjtt Attiptt*nyfl**amirw acdtiimathytac^y»c«ortc4e by ttemefrrtsroBarJoftat in EXAMPLE 30.,YreJd: 68%. 

; - . •. -• •. .", ■ ■■■ ;■ "* . . . . : •' ." • ". "". " . > ; v ./.V\' 

- • -^ovvacetainide ■ ''■*■*••. • .- -*' s "... "v, : ^ •. . ^ . ». . ' ' 

, : V: • H^74J Absolution bf y^a^^^t elictf i yihu- SHnrettiox^a^ l-bipnenyl)- 
' % ~' 4-amine r (192 mg, 0.450 mmof) and triethylamine (82 u.L, 0.59 mmol) m tetrahydrofuran (1 mL) was treated dropwise 
^5 with trifluoroacetic anhydride (70 u.L; 0.50 mmol) with cooling in ice, and stirred at the same temperature for 1 0 minutes. 

The reaction mixture was combined with water and a saturated aqueous solution of sodium hydrogen carbonate, and 
V: ^extracted 

^r lA at\d concentrate Yield: 
-94%). • - " ': *. V- •?,*^**v«. : :" . m --y -"/'v 

^;;Melting.pptnt,-1W54?C: . K l 

.>/:^'1«Rl)Sa.a5r920'(1H,-m). * v ... . *■■ \ - . . .... ■ ■< ^ - ,.,« - 

. . :,.,. £XAMPi£442 , ' '' . ' . • > / ''"i V ■ "V- ' ■ " : ; . ''V 

' V7^NT{7-{a,4;8;9.Te^ .y!){1 ;i '-biphenylH-yiJbenzanifde 

. : K , : ■ [1175] .The title compound was obtained from ^-(SAS.Q-tetrahydro^-meft 
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nolin-1 -yl)[1 ,1 '-biphenyl]-4-amine and benzoyl chloride by the method similar to that in EXAMPLE 30. Quantitative. 
Melting point: 204-207 °C (ethyl acetate-hexane). 
■>...#.. vv 1 W t NMR,(CDCl3) 6 1.27 (6H, s), 1.30 (6H, s), 2.27 (2H, s), 27M2H,**)*3^(3KSSfri6^ 

• ■:' " 7.42-7.64 (8H, m), 7.67-7.73 (2H ( m), 7.87-7.92 (2H, m), 7.94-8.07 (1H, m). 
5 . 

EXAMPLE 443 \ k 

P'^a^.S.g-tetrahydro-e-methoxy-S.S.S.a-tetramethylfurop.S-hlisoquinolin-l-yl)!! ,1'-biphenyl]-4-yl]carbamic acid 
methyl ester 

- to . • * ■ '. ■ . • . '* 

* " .Vj Vn^^S] • A solution of sodium carbonate (72 mg, 0.68 mmol) in water (0.5 mL) was added to a solution of 3'-(3,4,8;9-tet- 
. ..v^^^rahydro-e-methoxy-S.S.S.a-tetramethylfurop.S-hJisoquinolin-l-ylJtl ,1'-biphenyl]-4-amine (192 mg, 0.450 mmol) in tet- 
'v"^V; rahydrofuran (1 mL),*and while cooling in ice, methyl chloroformate (43 u.L, 6.54 mmol) was added thereto, and the 

*V vsv,;rroiitUTe was stirred at the same temperature- for .15. minutes. The reaction mixture was'combined with water,- and ex- 
' traded twice withi ethyl acetate. The combined organic layer was washed with water and brine, dried over sodium 
:.->.sulfateJilterBd.flr^ 

\, viae obta^tt»iide > campowid..(lfi5rn^; T«W:7fi%). - \ ; - 

Welting point: 12&'133.°C. • 
V A V!H NMB.(CDCy.« 127 (&i,S), 1:30 (W f f0).2^)eH,!e>#^ 

- -20 ^H/br s), 7.34'(1H r dt, J = 7.7, 1 .5 Hz^T^-^49 (3H; to), 7:52-7.63 .(4H, m). 

i >7EXAMPt;E444 ' ? ^'.« : "v . A ' ^.fj' V.'i . "'■ \.. \ ' \ \ v • 1 ' ' 

"■ vjv ■ H177] Formic acid ^O^ mL) was treated dropwise with acetic anhydride (0 J 3 mL T A.4 mmol) with, cooling in ice, and 
j vV^thft'mblOT was stirnad # the same.temperaiure Wc30<m^^ 
, ' V r'#fi^^3^Jiss and the 

::.rn«tur« was^ hotirs. TaasuipaiaM^ 22.0 

v ^^in^nitbyi acetate.-.the reaction mxum «TO < ari t to t d m p<wBe v«rf the mixture was extracted twice with ethyl 
Svlr-> vau&te lTha contain con- 
- ceruraiediirater reduced pressure. T^he residue was crystallized from ethyl acetate to otrtain the title compound (196 
:\.- ; ^iB^T»Jd:'96%).. / - r \< ■ ■ } } \ v.. . ; ...... . ,,y, 

' ^;;>^ECAMPt£'445 . .- ' Si*?". . V '->-. ' -J" -V. .. - ^ , 

c-Kv^4ryijacetamide . - .v. • ; :* . •*..-■:■•■ --. -■.*. * ' ! . - s - : ' 

-! •. -■ j.p ^78J ■ 3-EthyK3-p<ttmethyl ai iimuui^ yl)caitos^frite hydrochloride {130 mg, t>522 mmol) was added to a solution 
of 3 4 H3,4,B,9-tetrahydro-6-methoxy-3,3,8,8-tetramethytfuro[2.3-h]fe^ -yl)[1 ,1 '-biphenyl]-4-amtne' (1 71 mg, 

« 0.401 mmol), N-acetylglycine (52 mg, 0.44 mmol) and 1-hydroxy-1H-benzotriazole (68 mg, 0.44 mmol) in N.N-dirrieth- 
ylformamide (0.5 mL) and the mixture was stirred at room temperature for 1 6 hours. The reaction mixture was combined 
- -i /with. water.and a saturated^queo^ acetate. 
The combined organic ;iay er was ,wash^ with* 
v. under.Tedui»dpressure:'The;r^^ compotind (182 : 

so /mg,Yield:-B6%). ; : :. , 

. 'Melting point: '21 8-221 ..^C: - .J y \ ; /- . ■ .?/ \. .';>• : ' .*? )r \ <" ' ":V rV: ^.^.'"^ 

Hz), 6.45^.55 (1H^in); ? 6;63.(1H, a), 7J1-736,{1jH, nQ;7.43|f H^J?«7^^f/^7A '{6^.m);«.73^6.B7 (W, m). 
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EXAMPLE 446 

V;>» v>^..- ^*M^yWVkf3M3,4,8 ,94etrahydro-6-methoxy-3;3 ? e ; 8-tetr^^ # f c^pbenylK*y*iu*e£ ' 

5 [1179] A solution of SXSAB.g-tetrahydro-e-methoxy-S.S.S.S-teta^ 

4-amine (171 mg, 0.401 mmol) in chloroform (1 mL) was treated dropwise with methyl isocyanate (26 u,L, 0.44 mmol) 
and stirred at room temperature for 3.5 hours. The reaction mixture was concentrated under reduced pressure, and 

- 'V. .the residue was subjected to a column chromatography on a basic silica gel (ethyl acetate) to obtain the title compound 
• • :::a.;(186mg, Yield: 96%). 

10 ' Amorphous. 

.... . . : NMR (CDCIg) 5 1 .29 (12H, s), 2.25 (2H, s), 2.74 (2H, s), 2.77 (3H, d, J = 4.5 Hz), 3.93 (3H, s), 5.05 (1 H, br s), 6.64 

• .'.WiV:<1H I .s) 1 6.981.1 H, brs), 7.25-7.33, (3H,.m) f . 7.38-7.45 (3H, m), 7.49-4.57 (2H, m). 

V-'': f- >;*5 . > . • ' . s • • V ; * ' ■ 

i "V V - ! v butyric -acid * l - >. 

, : :y^ ^ 1 >• >.pi80] v?A : Wlut»on oftsucctnfc t antiydfide C<(5 (n^'0.45.trtfflol) rntetrabydroTumn^C.SfrnL) wa* added tftasotutionof 

. f 20 . 3X3AB.9 : tetrahydro-6^ethox ;V-brphenyl]-4-arhine (1 92 mg, 0.450 

. mmoJ)in.tfitrahydrofuran.(lmL) and the.mixiure.was.siirred at 50 ?C.for 2.5 hours. The reaction mixture was concen- 
|; . . . ; ; ^/'trHted'uj^ 

£ *-X' ^Amorphous. * ■'••* - ■' ' "' '-V- 

*VV^ s " r :; A s^-'H NMR (CDCI3) 5126 (6H, $), 1. 38 (BHJbTsj; 234 C2H>:s):2-4BX4H>br'^ s);3.94<3H; s); 6. : 65 (1H, s), 

" '« H J : * ■•..^;?T.25*7.6Q 7.61*1 H. «V..9:46*.75'(1H. br). .».?.-. 4 * ' . 

, t ■ ' \, . •' ■ . , ' • ' ' ; " >- • \ • . - • . ' . i ■ , - m * ; • 

; V V . ^ * 

■ V - .7. .:■:«£■ >'V r > : > : -.V v r % v * - '* * : • -v...' ' :■ 

''^l .WJtfr * VV.'vFWI. v Tft* Ate conpoufid warob^ 

; : ; ?V^V>?^^¥>;^20:7^ 

■ ? • J " ^SP182J 7 To a sbhifion of 1 -fS -biDm B phtf n y f)^butw^ v 43t9ttetra^ydf6r3^3 ,8 t fr telf sd »etl t y ffurop^ r™^" '"" ^ ^ *^y- 
1 **' '-* drdchloride (493 mg, 1 .00 mmol) Jn 1 ,2-cfimethoxyethane (3mL), ethano!(1 .5mL) and water (1 .5 mL), sodium carbonate 

45 (265 mg, 2.50 mmol), 4-(4;4,5,5-tetramethyl-1 ,3,2-dioxaborolane-2-yl)aniline (263 mg, 1 .20 mmol) and 

tetrakis(triphenylphosphine)palladium (0) (24 mg, 0.021 mmol) were added, and the mixture was stirred at 80 °C for 

* 14 hours. T^ 

- iayer.^^ washed «^:^ef,^ 
;x J ^wrm:tmci aqueous €mr^^ 

-/f 50 . waterahd:brine f \driedroversodKmi 
: v r jected to airatu^ 

* >, . v -sT-from 'elhyf-ecetate^xane^ebtatin^tb^ti^ compound S5^d;iB0%)>.; : .» ; •t-'*-* Wi v ^ : * 

V .....Melting point: 14B-1 50 °C. ■ - - ..• . v- V. ; ' ; .' V."' : 1 

■ •: '^H'-NM^ 

\-':^--v::s);i2.68;{2H^^ 

; * ; V - .* ^^7^7.47;(3K.m),;731^759:(2H t ;m). . ... 
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EXAMPLE 450 • 

V^ ;« » u ^ 

5 [1183] The title compound was obtained from N-a'-te-butoxy-S.^S.Q-tetrahydro-a.S.B.S-tetrarnethylfurop.a-hlisoqui- 
; nolin-l-yWl.l'-biphenylH-amine by the method similar to that in EXAMPLE 30. Yield: 95%. 
Melting point: 202-204 °C (ethyl acetate-diethyl ether). 
. \. 1KNMR (CDC1 3 ) 5 0.98 (3H ( t, J = 7.4 Hz), 1 .28 (1 2H, s), 1 .38-1 .59 (2H, m); 1 .74-1 .91 (2H, m), 2.15 (3H, s), 2.23 (2H, 
• ■•; #>s), 2.70.(2H, s), 4.11 (2H, t, J = 6.8 Hz), 6.62 (1H, s) ( 7.29-7.60 (8H, m), 7.72 (1H, br s). 
,10 *. 

■ m \> V ^EXAMPLE 451 
. r?'V;. .-• : . ' . 

-~ 4-Antino-3U(3 A«r&tetrahydro-6=^ ,1 '-biphenylJ-3-carboxylic 

.<ijvvvv v v ; acld methyl ester , \ .. // . " ./ : 

X'- ts • ' • ■ ' 

I \~ flBfl il ? AsuspertsTor*»of tr<3*br^^ 
»v v^v-tl tt&&Pt;*Ht*q+Z-arr^ ostez (1 22 g,' A AO 

;•• '\> <v^.mmoi)^o^iflivca^ in 
V vAVr^.i-dirn6fl?o«yBtharm (12'fnL),4e$andr'# m^and wfeterfB<roL) was stilted .at : ,85 °C t for^4 hoursrunder jiitrogen 
. •'. 20 atmosphere. The reaction mixture was .combined with water, and extracted twice, with ethyl acetate, the combined ' 

organic layer was .washed with, water and brine, dried over, sodium suJfaterbasic silica gel (eJuting with ethyl acetate) , 

. ,(v.artd concentrated imder reduced;pressureVl>e residue was subjected to a column chromatography on a .basic, sitica 
7;V..'-># iKtt* (riexaf^ethyf[acetate,s3:l): The resultant material was dissotoed in:ethy«aMtatD^ictracted : ; twiw with D.5 M hy- 
; i ; » U; .V;'; ? C^chtoric acid; neutralized with cortc. aquec^san^oniayande^ ' 
layer was washed twice, with water, and coventrated ur^ obtain trie title compound (1.85 g, 

•W^'t-tytott «%).•■ . : .... ... : . ■ ... t ■ 

- -\: .'-br*-*. * : Amorphous:* * * 1 ' .* • • . .. -» * 

•v.- 7'R#WM*WH»W *'1^.fBHi^ p .X.31 : (6H/a);.2«|2M;»fc;2.l1 *8H;^3W<3H, »)*3:W{3H,tf>> 579 (2H, tor s), 6.63 
^"Wi {W;*?J&BA : Hl); Z.32,<Vi;dt,.a »;r^; T^+teV^*?^ (1H.*in)/ 7.51r7^9 (3H,m), B.t1(1H, d, J - 

, $- : »iVjM'«zK»&"*.^r ; - , * -j . : . 4 "■• ■ :/ - v. ^ . » • 

; 'V;«XAMPii '452 .< V . - ,V . ,;• ' - . v ...;..'•*..'' . 

- . .. : * ' 'i * . ' • . V 

• • . 

. ./ i43jg/^95trif^ 
Wilburs: ^ 

: * : SxV'jand extracted with etrtyi: acetate. Theicotrtniieri OJ^nic tayer was washed twice with wateT,rand concentrated iinder 
:\ , • ^ ; -reduced pressure. The residue was subjected to acohimn ch i omatogi aphyon at>asic sifca gel <hexane/ethyt acetate, 

- ""^4:1 followed by 2:1), and recrystallized from ethyl acetate-hexane to obtain the title compound (1 .12 g, yield: 72%). 
45 Melting point: 116-119 °C. 

1 H NMR (CDCI3) 5 1.27 (6H, s), 1.31 (6H, s), 2.26 (3H, s), 2.27 (2H, s), 2.72 (2H, s), 3.93 (3H, s), 3.95 (3H, s), 6.63 
:*S<4H;<s);i7«:(^ 

:.8^26 (1H, d, J =»i24'Hz) t (1.H;idL J^;B;fl^Kz>^1j07:^W;^:s). ; . ■■ .:^\ : ... .v ; -;v. , 4 . >, ^ 

V.r- iO 1 ^EXAMPLE 453 , ... . ■ . 7; i'jV. ■ ? ':» < " •'• 

A' • vH^Acetyiatnir^ 

. 3rcarboxylic acid ' • - *. * . ^ . . . .... ; . . 

v Vv^.^^i.grtetrahydro^Tfr^ 
:J 7'lhyl aster ^(692 mg, tJ32mmol) in methanol (5 mt) and the mixture was stirred at room temperature for 40 minutes and 
\ then heated under reflux for 10 minutes. The reaction mixture was concentrated under reduced pressure, combined 
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with water (2 mL), and neutralized by adding 2 M hydrochloric acid (1 .3 mL, 2.6 mmol) dropwise, and the precipitated 
powder was recovered by filtration, washed with water and diethyl ether to obtain the title compound (671 mg, quan- 

' • Melting point: 181 -186 °C. • '* 

5 . 1H NMR (DMSO-d 6 ) 5 1 .20 (6H, s), 1 .22 (6 H, s), 2.14 (3H, s), 228 (2H, s), 2.76 (2H, s);3:85 (3H, s), 6.88 (1 H, s), 7.38 
* (1H, d f J = 7.6 Hz), 7.55 (1H, t, J = 7.6 Hz), 7.63 (1H, s>,"7:B1 (1H, d, J = 7.6 Hz), 7.84-7.93 (1H, m), 8.24 (1H, d J = 

2,2Hz), 8.55 (1H,d, J = 8.8 Hz), 11.75 (1H, br s). . 

. « ' * >v EXAMPLE 454 • 
.10 % ' 

• v \: "•/ ^ v N ^ 

»."• ; - ' ;~- {4187]~ "4X4,4^,5%Tietrarnethyl-1 ,3,2-dioxaborolan-2-yl)acetanilide (116 mg, 0.444 mmol) and tetrakis(triphenylphos- 
' \>- > VSr^rpWne)paDadiuny(0),(11 mg/a0095 mmol) were added to a*suspension of 1-(4-bromophenyl)-3,4,8,9-tetrahydro- 
■»:? :' f ,.>v* ; 'v s W-* *\6-methoxy : 333.B4BtramBtty^ hydrochloride (181 mg, 0.402 mm o I) .andsodium carbonate (149 

£ ; .'* • mg, 1.41 mmol) in 1 ^Tdimethoxyelhane (1 mL) and water (0.6 mL) and the fnixturevwas 6tirred at 

, i . ■ ? ;:":;M i^.t^rflS °C far 45-rjoure unttoiatrogBn«trnospher©. Tlra reaction niixtun^was combined with water, -and washed twice with 
. ; \ ~ 'v^ .. v etfeyl'acetata: Th^combiifpd organic tayertwas wasted wttto watekand bime^anctdried mrough^odium suifate*basic 
. >\v, . >! ;y*tticage( (^tuting with ethV>ace&aie4.and tfren concentrated under mducectprflssu^.i.ThefBsiduejwa8 aut>jected to a 
20 ; , column chromatography on a basic silica gel (hexane/ethy! acetate,.2<1 followed by 1:1), and crystallized from.ethy! 

' ; Melting point:^28^132fC. \ « ' . . " ' •' 
V,ikviEX*MPl£.455 



> > v/.V.^'J^ in 
/..,« ... • fi| V. ..t£XAMPIEv454. yield: 84%. - t . r ■; : 

V : V .'!■' '-.^Amorphous. " ■ ■ ■» \ *- J - • ' 

>' w .^^MWMR(C0O3)^1?27<6H,s), 1-33 (6^), 230 (3H, *), 231 (2H«&2.71;.(2H, a)..3S3 (3H. a)*. B J3 (tH,.s) f 734-7.66 

: v/^.^^^)>7r79;<^4>rs). ■ .■.i?s£r , «<- -' ... - — ....... 1. . , ■■ 

. • . .' ---t (ester * ' r ; > ■ r » . - . ? - * 

\ . v - . • , .:■ ;-' 5 .. . : *- ■ . . • , - .. </ w , 

l /".wii^5fl1«l ; A suspension itrf I4?*a*nvfreti^ 

;f*/ t .Z (2.81 # > -6:7B-mmoi) l ^4 i 4?^-tetrarnemyKt «.15.mmol), so- 

•'■•'^ rr^:(fiumcamohate'(t:pa'g; IGLa-mmot) and 

' *' - tetrakis(tripherTylphosphme)panadTum (0) (157 mg; 0.136 mrnol) m 1 ,2-dtmethoxyethane (24 rnL), ethano1'(12mL) and 
^5 water (12 mL) was stirred at 80 °C for 14 hours under nitrogen atmosphere. The reaction mixture was combined with 
water arid extracted twice with ethyl acetate. The combined organic layer was washed with water and brine, dried 
. . 'through-sodium sulfate-basc siica gel ^ 
v., , 

^compound (2.B7g, yield: ;BB%). ; : v v- • *• • 

■so Amorphous. /4.*: k, i'} % '" % ~r : ■ • , - • 1 - 1 

.. • ; :MNM»(CDa^ 5 ;1l27y(6H, s); T30 (5H, s); >T (3H;t;iJ o 7:ri^)a»l2H;^i;^»BH;^)i3» .^s); i4:40. (2H : 

. , £XAMP1£457 ' ;: " .... ' ' 

U / r ! ^^A^-Tetranydro^-metho^ 3 'rbiphenyfHHarboxyUc acid 

{ * [1 190] aqueous solution of sodium hydroxide (20 mU aO mmoi) was added to a solution of X-(3,4,8,9-tetrahydro- 
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e-methoxy-a^.S.S-tetramethylfurotS.S-hJisoquinolin-l-yOfl.l'-biphenyll^-carboxylic acid ethyl ester (2.74 g, 5.67. 
mmol) in ethanol (15 mL) and the mixture was stirred at 70 °C for 30 minutes. The reaction mixture was cooled with 
•v.f.v^*»»ce;.conribined.with 1 M hydrochloric acid <2G'mL#2G*n^ 

times with ethyl acetate. The combined organic layer was "dried over sodium sutfate^fittered'artd-concentrated under 
5 reduced pressure. The residue was crystallized from ethyl acetate-di ethyl ether to obtain the title compound (2.26 g t 
yield: 87%). 

Melting point: 161-165 °C. 

."• ■ 1 H NMR (DMSO-de) 5 1.17 (6H, s), 1.19 (6H t s), 2.26 (2H, s), 2.67 (2H, s), 3.82 (3H, s), 6.84 (1H, s), 7.40 (1H, d, J = 
. 7.7 Hz); 7.56 (1H, t ; J = 7.7 Hz), 7.67 (1H t s), 7.79-7.87 (3H,.m) f 8.03 (2H, d, J = 8.4 Hz). 

* 10 

': .<:::>. V£XAMPLE458 

. •■ ' • - 

VJ~;. * J -3'-{3,4;8 f 9-Tetrahydro-6-methox^ 

y\ 15 .0(1 iti] , 1 -^tfiy*-3-(3^dimethylammopropYl)ca/b<^ hydrochJoride (200 rng, 1 .04 mmol) was. added to .a suspen- 
,". .. 'sion of 3'-<3A&.9-tetrahyaro-D^ethoxyc3^^^ 

- y vciaaitte mt) ti^thffSFtixhiflMras atiraad atyfocm t wpw al uie tor 1 Sisoucs . Tfce ce action mature was combined 
> "V* water arid satdral^d aqfieoiis-sotutitfh of sodium rtyd»gan carbonate jand: attracted twlcs wittoethyl acetate. The 
1 20 -combined organic layer was washed with water and a brine, dried over sodium sulfate, tittered and concentrated under 
.j-ediicftd .pressure. Tfce residue ^ was crystallize^ from^thyl acetate-hexane to obtain, theiitle compound (286 mg, yield: 

f ; : v; 1 79%). v - '/".y : ' * l^" , yy.A .... ; . \ ■/ .' r y i.; 

tv ^Wetting point: '134*1 3? 'Ct^deamposffion). '.*V-- . . '* ' ■■ > • 

/' i, S #184*emj^^ ; V<t>pheny I]-'. / " * ' • 

$:.*flD '^J4rcafb03ramidfi , ' .-- v -~ *" ' ' ' " - * : 

• . . .■•. , -v;' : "^& . . * - • • : 

r vH;Cf1192]- - t ^thy^3-(3Htimetriyl a ii tf t tofr*upy t)cartK>diimide trydrochroride (200 mg, 1.04 mmol) was added toasuspen- 
*y '/iv?6ion pf 3 4 -(3^43 f 9-tetrattyctro-^-fTO^ ac*- 

^ y dbroe; .dried itorough • 

: n s ^ Z'&ixfiumsiitfate^as^ asncentratetf uni^feducad pr«Bsureii0tB residue was 

:*--^,^ 

«:W^e.rJU!el^po^342•244^C. t ■ ' . V.- ' 

* r'-C :.t1M;.mji*B3 <1H, a), 7.37?^ r (2Hrm);T.5B^^m-ri0^^aH a ad l J = B.**iz)& J =AA Hz). 
' " ** " "EXAMPLE 460 ' 

45 ■ ■ - ' . .'-■*■. 

N.N'-Dimethyl-S'-JS^.S.Q-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-hlisoquinolin-l-yOCI.r-biph 
. -"'«4rcarboxamide . V, ... ». v - ■ 

^50 • ; V sion ♦3 , ^,4,8;9-tetrahydrorB^me^ 4'^iphemjrt}r4^carboxy1c ac-. 

4 ^ '3 $W {36S;nng f - OBOt :mrnoJV2 M dinmthylarntrm^tipriydrof^ (Dv4B t>^wnpl) awl 1 -iiy*oin/?tbH>e7V 

v : ;tor 17hours. The reaction mbcture was combined with water and ^saturatad aqueou&5oiution»of'.sodium hydrogen 
;; . ; , ;*y:casbimate t ^ 
^>S5 : v .^through sodhjm 

.^i>tite compound pi9mg,yield: B3%). • v 
. " \" -v Amorphous. < , . ■ , . / 

- " . V. ?H NMR (CDCy 5 1 .27 (6H- s), T.30.'{6H f s), 225 (2H t s), 2.71 (2H, s), 3.03 (3H, br s), 3:12 {3H, br s), 3.93 (3H, s), 
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. 6.63 (1H/S). 7.36-7.53 (4H, m), 7.58-7.68 (4H, m) ; 

..EXAMPLE 461 w . J 

5 . N-[3X3A8^Tetrahydro-6-hydroxy<3,3,8^ 

[1194] A suspension of I^S-bromophenyO-a^.S.S-tetrahydro-a.a.S^-tetramethylfuro^.a-hlisoquinolinol (1.40 g, 
3.50 mmol), 4'-(4 t 4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)acetanilide (1.01 g, 3.87 mmol), sodium carbonate (927 
mg; 8:75 mmol) and tetrakis(tripheny!phosphine)pal!adium (0) (81 mg, 0.070 mmol) in 1 ,2-dimethoxyethane (10 mL), 
w . ethanol (5 mL) and water (5 mL) was stirred at 80 °C for 14 hours under nitrogen atmosphere. The reaction mixture 
was combined with water, and extracted twice with ethyl acetate. The combined organic layer was washed with brine, 
* v '^;y<^ried through sodium sulfate-basic silica gel (eluting with ethyl acetate followed by ethyl acetate/methanol,: 10:1) /and 
V - concentrated under reduced pressure, and the precipitated powder was recovered by filtration, washed with ethyl 
..■■>.■.*" v.acetate-diethyl ether mixture to :obtain the title compound (921 mg, yield: 58%). 

• t v-V« i^Meltmg point- 185-189 °C. ' ./ • 

:-i ..^ .... r,;-'Y ^ 

. ^ T/T?{4^Acet^^^ 

> -^tfifluororaethanesutfonate' ' ^ . ~"*. t . ' ^ yV -» .."'/•.'.' 

• : >* ..Amorphous 

* ' '^k ii^Mf? <CI^£)*;t ^ 2-72|2H, S>. 8.95 ( 7*2M.70<9H f m). 

-V. t ? • <^ • ^>V,*' . V , • - • ' • ■ .. . • ..... t - : 

" ' -4f v.; ■^V:''' ' ; •. ' : ' ■ ■ ' 

acid (64 jiL; rmrol)^a&aeJdBd.tO:B solution* 

;- rtfrwttalfejd irqnVethyl 

r . - ■ -V 

*-" v d ^Melting poinlM 9&200 °C. ^ • .. - » '.' *.' • - 

>-\r-A':<. • 1 H^NMR {CDei3):5 -1\26 ^6H; ^ T2fl (6HJ a) t -2.16:(3H, .s);,2^4 (2H;.s);-2.72.(af, sK^TS (1H, 4\J^7.B HzV6.99 
' ^1 H?d, J ^'7:8 H2), 7.35 (1 H.TJt; J- 7.4; 1 .4 Hz), 7:44 td, 3 =T.4 Hz)r7.49-7:62 (7H,Tn). 

• *5 . • • 

EXAMPLE 464 
? v< - :pi97] >The titlexonpouTid 4 wa^ 

c .rv . V-ff/isoqtiMifAM u :^:'.-J.-v\ . . . - ; ..'* : V.,- r . 

-.Quantitative. . . ■ . : ^ ,; '"* ' ' - ** v >; ' r * ; . V 

*. Agurn. . . . - , , . .-. \i • - * . • ■• ^ : _. . 
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EXAMPLE 465 
,w .vSWai^^Tetrahydro-S.a.S.S-te^ 

5 [1198J Formic acid (0.73 mL, 19 mmot) was added to a solution of 1-(3-bromophenyl)-3,4,8,9-tetrahydro-3,3,8,8-te- 
tramemylfuro[2,3-h]isoquinolin-6-yl trifluoromethanesulfonate (5.13 g, 9.64 mmol), triethylamine (4.0 mL, 29 mmol), 
palladium (II) acetate (54 mg, 0.24 mmol) and triphenylphosphine (126 mg, 0.480 mmol) in N.N-dimethylformamide . 
• >: ; . ; (20 mL) and the mixture was stirred at 65 °C for 2 hours under nitrogen atmosphere. The reaction mixture was combined 
Vwith water and.saturated aqueous solution of sodium hydrogen carbonate, and extracted twice with ethyl acetate. The 
10: ..combined organic layer was washed with water and brine, dried through sodium sulfate-basic silica gel (eluting with 
k*. V ethyl acetate), and concentrated under reduced pressure. The residue was subjected to a column chromatography on 
.; *?i<X>:ta silica gel (hexane/ethyl acetate, 10:1) to obtain an oil containing -I^S-bromophenylJ-S^.S^-tetrahydro-S.S.S.S-te- 

trametrtylfuro[2,3-h]isoquinoline. 
■'.V^v^fWWJ This- material, 4- (4, 4,5,5 -tetramethyi- 1,3,2 -dioxaboro Ian -2-yl)ani line (1.21 g, '5.52 mmol), sodium carbonate 
;£ (795 'rng, ;7.50'mmel) and tetrakis(triprienyiphosphine}pa*lariu^^^ mg/ 0.100 mmol) jwere^ suspended in » 

;1^dimethoxyethanfi (tS.rriL), ethariol (7^ hours 
^ wrifr.water arid extracted tJMde^tth Btnyt 1 acetate. The' V 

v. pombmef* Qrgan4c1ayerTOS.wasbed wittvwatar and brir>e,\dried through so(lium sutfatB-basic.silica '^eJ (etutmg with 
v /*• \ * athyl,ac^tale). a^d concentrated under reduced pressure> ( The residue/was subjected to-a column: chromatography on 1 
20 a basic silicagel (hexane/ethyl acetate, 1 0:1 tottowed&y 2:1 ), and crystallized from ethyl acetate-hexane to obtain the s . 

/title. compound {\ .3Sq i yield: 35%). 
:'• ^.Melting pdntf r 161r163 °C. . ■< y 

25 •*.:. . r ' . : - • . - 

V /&tEXAMPL&466 • **• '; • 

i? ; [ -': ; ra^ffrift*on>^ . , 

^ ; 

*jT V • -fl v t ^WptewyJJ^annine i^lhe method ;sjmiiario ihat iri.EXAMPLE :441^ r ;Yleli± fl3%. ' 
; Melting point: 226-230 °C (ethyl acetate-hexane). 

^--^ . .- :r . :-f 

'40 . .. - V *'"••■■*■ ' ' •-. ; •-' -' : : t i' '■ ■■■ '.-"''..'/.'* -' : * ; ' i •. •/?• * 

fir/ jSrmettojn/-^3.Brtetrameth^ fl.02 mmol) and trathylamine (1.5 mL, ' 

'rt1 mrnoi) in tetrahydrofuran (.15 mL) with coofing in ice, and the mixturs was stirred at room temperature for 10/ minutes. * 
f 'The reaction mixture was cbnhbined with water, and extracted twice with ethyl acetate. The combined organic layer 
45 was washed with a saturated aqueous solution of sodium hydrogen carbonate, water and brine, dried through sodium 
sulfate-basic silica gel (eluting with ethyl acetate), and concentrated under reduced pressure. The residue was sub- 
' ;-Vjected v to'a column^ 

, ■'»* '/-'V'^'V; 

V 'Metting point: 156-160°C. -v c - * •= r .i. " J ; ' *.* .. v ' '". •* '■ -;•.'; - V 

,vso ^ '^H NMRjtCDCy -S'l .16 (fiH^S^^XeH;^^^^^ 6)i^ r (3H ; vs)i:659 (1H ( s) ; 

,; ^ >-7.1 3 (1 Hrd,' J - ».7.7 Jte);737;(J H. :t.^*27.7 Hz),^5S tJRSfc J ^4V^fSU8%M! (3H 1 )n):8^m<l, J^i Hz), • 
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. EXAMPLE 468 
'■' acid hydrochloride 

[1202] 5 M aqueous solution of sodium hydroxide (0.50 mL, 2.5 mmol) was added to a solution of 4-[[[3- (3,4,8 ,9-tet- 
rahydro-6-methoxy-3,3,8,8-tetramethylfuro(2.3-h]isoquinolin-1 -yl)phenyl]amino]carbonyl]benzoic acid methyl ester 
(1 .03 g, 2.01 mmol) in methanol (10 mL) and the mixture was stirred at room temperature for 1 .5 hours and then heated 
under reflux for 1 .5 hours. The reaction mixture was concentrated under reduced pressure, and treated dropwise with 
10 1 M hydrochloric acid (5.0 mL, 5.0 mmol) with cooling in ice. Brine was added to the mixture, and the mixture was 
v ■ :ii .-. extracted twice with ethyl acetate-tetrahydrofuran mixture. The combined organic layer was dried over sodium sulfate, 
i;^f.*isfytered and concentrated under reduced pressure to obtain the title compound (1 .06 g, yield: 99%). 
Amorphous. . 

•i-.y^M NMFV'tCDCy 8-1.34 (6H, s), 1 .62 (3H, br s), 1 .73 (3H, br s), 2.26-2.54 (2H, m), 2.94-3.24 (2H, m), 3.98 (3H,.s), 
o»r '6.72 (^14.724 (1% d, J = 8.1 Hz). 7.47.{1H, t'J «. 8:1 Hz), 7.83 (2H, d,:J;=«.6 Hz) ts 7 ; 90 (2H, d, J =? 8.6 Hz), 8.25 
.-■ .(1*^:813541 H r A J * 8.1iH2), .1.0^(1^ i*.s);:iZ88 J1;H, br-.&). . . K - . \?k A. t : x . v , . 

x • * : • ' ■■ - v" 1 ' s ■: '"^ rr rv- r 

\-< EXAMPLE 46&. s .;: . 7 *■ - * . " ' . 7> ... 

. .t,4--benzenedicarboxamide 

.V£I1203] ^rrr^rtytemate (Rl7;inL£l..2 mmol) and 1-ethy1-^(3rdiit^ 
,v;^r^«*/iffi!gi *ere/added;to~asDtii^ 
/V- • ■*> B »Tit Ji ^ulnolin-.1 -yOphenyl]amino]carbonynbenzoie. acM hyvfrachlcMldB. (2SB. mg.* 0^01 mmol); 40% methylamine/methanol 
Vv *:J >^ : »t*ap>*Jtion:<55 tug, 0.56. mmol) and l-hyclroxy-IH-benzotriazote (B5 mg/0.56*nTmdy^ mL) 
>:nv\-^ i w«i:?* . $sand the-'mjxture was stirred jar soam tenperature for a* hours^Trte reaction 'motor* was combined with -water; and 
* ■ r i\ v , j : ; extracted t*fcp with chtorpfDmvrnelhaao) motto*. Ttecombin«iJ vganic (toe wa» washed, witfr bririe, dried through * 

^: ^ 

.x-iw\ ■-•-■-;/..„ -i : - ... - *v •■■ 

^;5';X Melting point: 310-312 °C . * m • .-. ' 

»i *Vv H^.JI^HDMSOSy M T5 (6*^^ (SH>.d. J * 4.5|Kz), 3.82 f3H/s) ( 



.'^v line g,.fi:01.n^ 

• - • -heated under reflux for 2.5 hours under nitrogen atmosphere. The reaction mixture was combined with water, and 

4 5 extracted twice with ethyl acetate. The combined organic layer was washed twice with water, and concentrated under 
. reduced pressure. The residue was subjected to a column chromatography oh a silica gel (hexane/ethyl acetate, 2:1). 
: :i . ';■ ^crystallized from,ethyJ^a^ 

. " ^(.1.56 ; g ; .yiei±S4%): ; ' \\\- ~ v>/«\* >h.>r ■ v /' W - r 

•;:;;Mefting pomt;>i21-125 0 C > * ■ 's'-'.-V' . * * V .'-V . ..--V. : ".V» ' •? 

• ' so • : 1 H: NMR (CDCy ^6 T. T &.(3H*/ s)H1 j22 v (3H * s) ;"1'.38 (3H -.1 i97-2. 1© ^{2H ; >H);'2jB1 '.( 1 H^dC J= «• IS^Hz j, 3.02 (TH/.d |-J 
■i^t5.9.'H Z ).3^(tH.ti i ;j 



.35 



^EXAMPLE 471 ■•■ ■ ' .. ' : '!v- : • . 

; 7 *. [1 205] -Hydrazine monohydrate (0^5 mL, 5.2 mmol) was added to a suspension of 2-[(3 t 4,8 i 9-tetrahydro-6-methoxy- 



EP 1 270 577 A1 



3,8,8-trimethyl-l -phenylfuro[2,3-h]isoquinolin-3-yl)methyl]-1 H-isoindole-1 ,3(2H)-dione (2.08 g, 4.33 mmol) in ethanol 
(20 mL) and heated under reflux for 4 hours with adding the same amount of the hydrazine monohydrate after 2 hours 
v^.:..^... ....aod-after 3 .hours. The reaction mixture was combined with 1 M aqueous soiutiocuof sodium hydraJtide,.(9..0 e mL.5. j O 

-.-v mmol), diluted with water, and extracted twice with ethyl acetate. The combined organic layer was washed twice with 
5 water, and concentrated under reduced pressure. The residue was subjected to a column chromatography on a basic 
silica gel (ethyl acetate/methanol, 100:1), and recrystallized from ethyl acetate-hexane to obtain the title compound 
(823 mg, Yield: 54%). 
Melting point: 143-145 °C 

.P.;*" ..." -'JfNMR (CDCI 3 ) 81. 06 (3H, s), 1.29 (3H, s), 1.33 (3H, s), 2.16 (1H, d, J = 16.5 Hz), 2.25 (1H, d, J = 16.5 Hz),.2.49 
;;tO;\;> :(1H, d, J = 15.4 Hz), 2.80 (1H, d, J = 12.6 Hz), 2.89 (1H, d, J = 12.6 Hz), 2.93 (1H, d, J = 15.4 Hz), 3.92 (3H, s), 6.63 
: / .iV:(1H,*) l .7.39(5H l s). 

«'*.»».*■«■ * 
• "EXAMPLE 472 

><.;.' h : > ^V^rao^ motl) was atidetlto aa^t^n^^eiuoytemin^^^^dihydro- 

: . . ;.Y ".. * fc 7^toryT2^-dirnetoyl-5-ben2ofuranyJ)propyl acetate (3.34 g,U40 mo&ol) wv^cetarotriie JB5 mifc) and .heated under 
: r ; » : v ceflux^for t;5 hours. Wfater.was poured irao me reacts m ammonia 
[•20 * with cooling in ice, and extracted twice with ethyl acetate/The combined .organic layer was washed twice with water, 
,:^radconcentrated.ijr^ 

. \ . ■ v : compouott(2.62g, yield: B2%). ■■■ ;■.•"«:* t . 

'Z\£+fMMng point: 168-169 °C. • : V ' . 

V': l/pHi'itl), 3.54-3.76 (1H,tn), 3.93 (3H, s), 4.34 (tH/dd. 4 ^1.1.0, 6.6 Hz); 4.54 (1H; dd. J'= 11 .0, 8.2 Hz), 6.68 (1 H, s), 

• .;,!..-7.42(5H,s). / l; ; ; • ■ 7." . . ■ ■ . " . , " 

• • ' •' \, . • ' K - .■■ - - ; . , r-. 



A : ; *j^.;r ": : ' ■ ■■ - * " • • • • : •-' 

H,. f •v; l .^ v i : ;r VT1207i;.i5 M aqueous solution of sodium hydroxide (VAmUB Dmmol)wB added to a solution of (3,4,8,9-tetrahydro- 

r H : \*V..*. > M * • y£,ir 8;r ^^ and 

. r 

J :f ^v3^^^ * 9.1 >^) r '2;51^2>a<2H;w)- . 

^v:«.^;::^iWXiS?{1«^ S ). 

, t \.,:->^A%7W's).,.-. : . t j ... . •; ., ".. •■ \ -> • ■ " 

. ' i' V.- ^: ;F;EXAMPLE^74 • ' '. " . 

45 2-[(3,4,8 l 9-tetrahydro-6-methoxy-8,8-dimethyl-^phenylfuro[2 l 3-h]^ / 
dione 

; r :[1208l :A/sc4utiOT;^3^^^ 

. - ^;mg; .2^Tmiol);m^yTtdine (1 0/nL)*was t^ad^wfth iDB^Heated dr«pwtee%tm^rnBtr«f^ mL; 2.8 

/so f ^mnToi),:stirred at^the s 
! -j '^mo1)paiid sft^ 
V ^ ^olutiori ofEooUumm/o^ 

. ^; . -twice with water and concentrated under reduced pressure. "Hie residue jwa&ccmtuned with toluene ,'aitd concentrated 

; .. v;under;reduced -.pressurevasain ; to:;]DlJtam?jP,4#;w t'jStw^tfjtHtia^ 

- ;>55 ..^^ ..*-..v., 
r • r , - • - » 'V i-S J P^SJ * :.*his was dissolved m,N f WrOlrrteihymmnamn^ mg,^^ ml) was added 

■ * f . ^ r./v *,i thereto, ?and- the mixture was stirred at 1 00; 'C for -4^ hours. The re^ and 

. * . ,i- - extracted twice with ethyl acetate. The combined organic layer was washed twice with water, and concentrated under 
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reduced pressure.The residue was crystallized from ethyl acetate-diisopropyl ether to obtain the title compound.(337 • 
. mg, yield: 31%). * : . 

* m *H NMR (CDCI 3 ) 5 1.26 (3H, s), 1.34 (3H, s), 2.18 (1H, d, J = 16.5 Hz), 2.32 (1H, d, J = 16.5 Hz), 2.57-2.75 '(2H, m), 
. 5.. . 3.78-4.15 (2H, m), 3.87 (3H, s), 4.24 (1H, dd, J = 13.2, 5.4 Hz), 6.61 (1H, s), 7.34-7.48 (5H ( m), 7.68-7.92 (4H, m). 

: EXAMPLE 475 

'/ ^r..;3;4,8 l 9^etrahydro-6-methoxy-8,8-dimethyl-1-phenyl-3-furo[2 > 3-h]isoquino 

* HiI 1 210J Hydrazine monohydrate (84 u.L, ; 1 .7 mmol) was added to a suspension of 2-[(3 l 4 > 8,9-tetrahydro-6-methoxy- 
u V >i/-83H*imethy^ H-isoindole-1 ,3(2H)-dione (350 mg, 0.750 mmol) in ethanol 

r " (4 mL) and the mixture was heated under reflux for 2.5 hours. The reaction mixture was combined with 1 M aqueous 
/iy:; .i . W.usoUrtjon of sodium hydroxide, diluted with water, and extracted twice with ethyl acetate. The combined organic layer . 
£ : "i*>pmas washed.twice with water, and concentrated under reduced pressure. The residue was. subjected^ a column 
chromatoo^apty^^ 10:-1),to obtain 3 ,4,8,9-tetrahy- 

; ^dro^fnethox^fi^dimethyirl -pher»yi-34ui^^hJtoi^jmoline^ 64 mg) as an amorphous fliateriaJ. This » 

;.^v-;V. was dissoived ethyl acetate (2 mL), combined with 0.8 M hydrogen. chtofideAnethaool solution (13 mL, 1-4-mmeH) v 
> ;>> «nd concentrated under reduced pressure. /The ras^ae.was.crystaHizedJrorn ethanolHethyl acetate to obtain the title \ 
\ - 20 compound (140 mg, yield: 46%). ' • / \- v . ' *' . 

• : . . Melting point: 192r1 94 ?C * 
v * ' 1 ,p;*H NMR (OMSO^) 8 T22 (3H,<s), 1.26.(3H;>k2^ 

/^«5 £ ^ EXAMPLE 476 ' V:' ' ; - / 

racetemide . • * . v \. -„ . ... ' 

V: \:i ^ysoquirMtelrm^ 0/.Y5etd:.66%. 

'^>: . Welting point: 15M62 °C (methanoWiethy* ether). : • " ' . 

; -^i^^H^B (CDCfe) « 1 24. (3H, b);^ n^(3H,*) f .1>5r (6H, «j;a.04;i2Ur«);^» (3H. *).3.09 ,(2H 4 s)> 3S1 ;(3tf , s),6.65 : 

--- V ... . ';}. 

.. * .. . . . ". :*. -r. •' " : ~ r. v ' . •*•-";■ . - ■.•••i" 

■r-/V"^««iny<)tonzan^ <0.84 g, 2.B4 ^nrnoO^ H2,3n«iydro-7-rn 
: 4 " ' > . f t1 : 07 ; g, 4^mmoO; ace^ 

" * solution was cooled with ice, combined with water and washed'wtth diethyl ether. The aqueous layer wasTnade basic 
. 45 w |th aqueous ammonia and 1 M aqueous solution of sodium hydroxide, and washed with diisopropyl ether-diethyl ether 
(1:1). The aqueous layer was adjusted at pH 7 with 2 M hydrochloric acid, and extracted with ethyl acetate. The extract 
^was^washed .with.vbrine^driedrove 
. ; ? .residue^as subjected.jo a-coiumn chrom^^rapbyajn.e^^ ty &ylmWetmBi^ol " 

• v.Melting point: 264-266 „°C. .«.:.; ■ - . : , ? «:.,.• . 

^m), B.01*.D$^ . • • „ . V r . , .A : .iV : V-; ; ;Vv : ^> . Vv 4, 

'• . .:>^EXAMHLE^478 .-' •*. ' ' ' . "V- : : - . \. / 'i '- [ ^: ^ '•■ V^V:';^' 

; ^ ^ > . 

[1213] '^etffle compound was obtai^^^ 
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nolin-1-yl)benzoic acid hydrochloride and S-amino-a.^.e-tetrahydro^OHJ-pyridinone by the method similar to that 
in EXAMPLE 159. Yield: 63% 
rf , : *.- ^Amorphous. 

' ' ' r : , H NMR(CDCi 3 ) 5 1 .23 (3H, s), 1 .28 (3H, s), 1 1 .30 (6H, s), 1 .58-1 .80 <2H, m), 1 .88-1 .98 (2H, m), 2.1 8 {2H, s), 2.59-2.72 
5 (3H, m), 3.27-3.38 (2H, m), 3.92 (3H, s), 4.40-4.50 (1H, m), 6.27 (1H, br s), 6.62 (1H, s), 7.33-7.36 (1H, m), 7.43.-7.48 
'{1H,m) t 7.88-7.95 (2H, m). 

/...• -.. EXAMPLE 479 

'0 - (S)-N-(Hexahydro^ 
; .C 1 •yl)benzamide 

* "' 11214] The title compound was obtained from S^S^.S^-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-hJisoqui- 
'-!>■: - ^ 'AnoNn-1 -yl)benzoic acid hydrochloride and (S,)-3-aminohexahydro-2H-azepin-2-one by- the method similar to that m-£X- 
SAMPLE 159. Vietd: 65%. . " ■ ; v,,.' • . . v ; t V' 

. .Amorphous.' ■'■ . \ ' v . '* ■ * . 0 •' v -' - v / : J'.V- ' i ,»V '/> ^ T.-v f ^ -> .. 

:r^a]b^23.1^:i.E>;methanoJ) • \" *i\V^;' - \-.. : \'. ( V - rv -^^"1 

>A>; ;, *lH:NM.?C<P0q B ) 5 1 ,23 (3H, 8f?3I30^v»fc.t: 31^2105 .(?H, mfcr2;1« (?H,,s£ £70 <2H? s)r.3aO-3.3ft(2H, 15s),,3.92 
>' A ?/(aHJrt. *i»t4»B im t ^e&XWMM)&M *^jWMJBfimi. W, s 7»fei:i73,(1|?i;vm> l 2ia^7 s te:<2H,in). . 
20 - • • - : ' ' ... .v. ■-. ;■ \ * • - \ • .. • .v ..» ■ \ v . ■ ■ . . : \ : ' *- 

•..'^EXAMPLE 480* --' '"" : ' • " . "-V . ... - . -..vV-. 



i £**(HH^[Hexarryt^^ 



< r ■ y : t-yt)toenzamide 

* 

^£;^{S215] The.trttecc^oundwasjoitoi^ 
4 a* £9>'nMtf *yt)fren2bta acid hydrochloride ar<<R)-3*mtodh«fiy<to^ by method simtfarooithal in EX- 

r V SAMPLE .Ytett: 33%. . . 

v:> ..^Amorphous. \ . * : " / ' 

; *(3W8V4£9^7* 7.BB-7.91 (2H, m). 

"■■>.•« . - -'v.. .V v.' '.; - : V 

gas . • ••• • • . • . :. • ' . 

; ' ;>^be^ mmol), ; acetic acid 

. ^ i,,?iCB.e^dtt^m^ ; wim wfiter/*«l.wa^iea Wim:ctohyl fcm££ The/aciuedu^ teytfr w^:tfioted «6trttce/macte base wtth . 
^CTnc-aqueous,ammOTium t :and:e3mBi^ ^ elhytaKtete.rrr® OJdract was: washed with, water, and concentrated 
zunferreducgdpressare^ 
■ acetate, 4:1 ) to obtain the title compound. (9.00 g; yield: 39%). ' 
4 -5 Amorphous. . 

. 1 H NMR (CDCI 3 ) 6 1 .25 (6H, s), 1.29 (6H, s), 1 .47 (3H, t, J = 7.0 Hz), 2.15 (2H, s), 2.68 (2H, s), 3.92 (3H, s), 4.18 (2H, 

• ^EXAMPl£.4a2 ' - '■; ' i^-tf^/iX- V V*^^V^ ' ' ^ ; Vo; V;/ " 



■i/'^r-jpzVT] :*',5 M aqueous solution- of sotfium^foxitie : (l2/rtL) wia©;WdW.tb^aclutiQn «^{6Teitn>iy^ 

*. ;,1^3^ 

^|;CthcmaturawBBSttn^ 

i]w^%add(17rfliL)$.:-and cormentrateri under reduced pmssuraivThe . residue: wsfi co^ the 
:V* /r rrttratB wasxoncw rti ated juniler reduced pressure repetitively. for three times ..The residue was crystaffized from ethyl 
' acetate to obtain ^e title compound (6.15 g; yield: 66%). ' 
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Melting point: 240-243 °C. ' • : 

1 H NMR (DMSO-d 6 ) 5 1 .22 (6H, s), 1 .37 (3H, t, J = 7.0 Hz), 1.46 (6H, s), 2.02-2.25 (2H. m), 3.16 (2H, s), 4.24 (2H, q, 
Vi- • . .^.*J™Z&&h<7^ (1H, s), 7.76 (1H, t, J.= 7.8 Hz), 7.86 <1H^^«^«z};^ Hz). • 

■7i 5 EXAMPLE 483 .. 

S-fS-Ethoxy-SAS.Q-tetrahydro-S.S.S.S-tetrame^ 

' y 7[1218] 1-Ethyl-3 : (3-dimethylaminopropyl)carbodiimide hydrochloride (0.580 g, 3.03 mmol) was added to a suspen- 
io.'< sion of S-te-ethoxy.-S^.S.Q-tetrahydro-S.S.S.S-tetramethylfuro^.S-hlisoquinolin-l -yl)benzoic acid hydrochloride (1 .00 
. :.. g, 2.33 mmol), 1 -hydroxy- 1 H-benzotriazole monohydrate (0.392 g, 2.56 mmol) in N,N-dimethylformamide (1 O mL) and 
; ■* ■, • ,.»s :the mixture was stirred at room temperature for 30 minutes. To this, 40% methylamine/methanol solution (1 .2 mL) was 
r ;.l added, and the mixture was stirred at room temperature further for 2 hours. The reaction solution was combined with 
^W-WNBter, and extracted with ethyl acetate. The extract was washed with water, and concentrated under reduced pressure. 
! ; residue was recrystallized from ^thryf acetat^hexane.to obtaiiv.the title compound. (03Q g, yjfildi84%). 
'■: ' Atetting point: t.73-174 °C. / . . '-- ■ " - •■ 

V-v" y ; ,f • r^H NMR (CDCy &121'(W;s);t2fl ^sin^'Wi J'^7:0 H2)^2. J3 r (2H,^); t 2, ; S1;^f2H;/B)f2 ! 34*43H, bjy^-M 
V,- > *^Hz)r4.19 (2H,.q, J<= 7:0 JAM-tiPOU, afcABMLgp (11* m), 7.38:7.4412^ m^r.77t(W..d f Jtt*4*2>M*K 7.85r7.9G 
■•'-v * v.;v(1H,m). : : ' , ' . . - • .. - ■ 

' > f 'PX-yW*] Triethyteimirte-(0£10mU5^ 

; K '-J vJmWuw was stirred at room temperature^r to : mvautea; TMs^wroDolecf with icev-treated deopwis* wtoisobutyt eWo- 
i ^; >i ^rgtartiatei {0362rr^2-8Q FwnoJ); and the tnnetumaim.'Btffrad.with coofiog m teTor45 ramutes. 

> r * »j| :75«iU'325 mmoQaru «*o^ id the reaction mu^^ eoofag in reefoYO hours. The ' 

-••"» ■*•>'■ v • v :.<rT^ction nmmjm:J^:«atrtamgd jwthg.an ;ftnuprHm.aofaitmn :ol sodamirhyrinigen xaroon^e^ amkextracted wtth ethyl 
- V r r ; - acetate/The extract was washed wimwa^ 

f 4 '^; iv '.\i;'*^J ; wrn'ethyl.»8Cfil3t^diethyt ethor4o^&tebi the'dtto c9cnpourtd,(Q-82 g,- yield' 75%). 



11220] ' Tiialhytamine (2-59inL v XB^fTvno0^tf 4%tr^ (1.16 
. ; :g,€ 05 mmot) were added to a sohifidn oi 3^«^oxy^,43^tetrBhydror3^ -yl) 
■* benzoic acid hydrochloride (2.00 g," 4.65 mrnol); 1 -hydroxy-1 H-benzotriazole monohydrate (0.784 g, 5.12 mmot) and 
45 ethyl 2-aminoisobutyrate hydrochloride (1.05 g, 6.05 mmol) in N.N-dimethylformamide (20 mL) and the mixture was 
stirred at room temperature for 3 hours. The reaction mixture was combined with water and extracted with ethyl acetate. 
^ >The extract was washed >wth^ 
, • : ^ethyt acetai3e^vexanetO;ot^ 

^Metting:point:.155r156. w C. c-V j ! ' •' * ' '-'V/-- 

f V» ^ 1 HNMR(CDCy«i;^ 

»-;•• v. ; cx t hydrochloride 

11221] 5 M aqueous solution of sodium hydroxide (3.0 mL) was added to a solution of N^{3-(6-ethoxy-3,4,8,9-tet- 
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rahydro-a.a.S.S-tetramethylfurop.a-hlisoquinolin-l -yl)benzoyl]-2-methylalanine ethyl ester (1 .25 g, 2.47 mmol) in eth- 
anol (7 mL) and the mixture was stirred at room temperature for 3 hours. The reaction solution was combined with 5 
.7 v^' .^.hydrxjchiooaacid (3.7 mL), andconcentrated^nde^feduced-pre^ 

' filtered; and the filtrate was concentrated under reduced pressure repetitively 3 times. The residue was crystallized 
5 from ethyl acetate to obtain the title compound (1.28 g, quantitative). 
. Melting point: 234-238 °C. 

1 H NMR (DMSO-d 6 ) 8 1.22 (12H, s), 1 .34 (3H, t, J = 6.9 Hz), 1.45 (6H, s), 2.19 (2H, s), 2.72 (2H, s), 4.12 (2H ( q ( J = 
.6.9 Hz),.6.85 (1H f s), 7.51-7.53 (2H, m), 7.92-7.96 (2H, m), 8.61 (1H, s). 

. W . ' EXAMPLE 487 

/■'vHJ ■N^2«Amino-1,1-dimethyl-2-oxoethyl)-3-(6-em^ 
benzamide 

11222] A sotoidn^ofV^ 
. ^meihylaianine hydrochloride (p.60 g t 1i55 mrntoi), Irbydroxy-lfcWaenzotrra 2.02 mrnol) 

: -sin N.^dimemylformarnide (B.mL) was cooled w1thttee/1?et^^:*£™ 
' » >(0.387 g,232 rnmof) was^addettther^o, an^the mr^rawaB.srirre<*with cooling mire for ^30 minutes. Trietfcytamine 
* \\ >; .(0:541 mL, 3^8 mmot) was added tp utereacfon mixtura,<and the mixture was stirredat room temperature for 4bours. 
The reaction mixture was combined^with.a small amount of water, and concentrated. under.reduced pressure. The 
c< ..residue was combined wilh.a saturated aqueous -solution of sodium hydrogen carbonate,. and extracted with ethyl 
.v, .A .acetate. The extract was^wasned with water, and concentrated under reduced,pressu re. The residue was crystallized 
. ? N^/^nmi.eth^ 

V • V ..".'Melting point: 204-206 °C. ' v 

V&li NMR <CDCI 3 ) 5 1 2S (6tf, s). -V3Q {6H}s% T.47(3H; W - 6:*Hz); 1.69 (6H, 6), 2.17 (2H. s),2.68 (2H, s), : 4.18 <2H;' 
i': .U.^Q. J = Hz), 5.^(;|H •bfvSj...6L?Q (W.^br^ 6,61 WW. 7,07:<1Hm.,^^7v*5 IW. W); 7;ft5^9;{2H V .m):.;: 

/; ;.V:-EXAMPLE 488 . . V ' **' ( \ V.\ ' ■ £ - *.'c ■ ' l< i jl- : . ., , ' . '< . - 

'W ! »Vi1223]/ > Admixture of H7;«triojr^2;3^thydr^^ (11-2 gr42.3romol), 

V • ^r,r^arnin<rt>e«o^itfl^ (5.00 fl; 423 f|imoQ/8C^ waacooied with ca,*conc. sulfuric, 

#95 ^-wasatowe^ 

*- •■s^'/AnkOil. ■ 4 ... : '* :f 

2^ :^r^MR1(r^^ ^^;^;^.(2Ht<^ ;3.V70 (2H; *r s); 4: : 1£ 

- V /iV£XAMPLE4B9 f . " ' . . • " 

45 N-p-je-Ethoxy-S^.S.g-tetrahydro-S.S.S.S-tetramethylfuro^.S-hJisoquinolin-l -yl)pr?enyl]methanesulfonamide 

^ .; ^[1224] , -A bsolution 
>: ; : (0:73; g/2:00 mmol) tnpyn^ 

>*Y« ^rv2.403TimDl)/:; ariri:!^ wrthtt>oti!ig ,> iri ic^ with b 

z 50 v > - .saturated aqueous sotutbn. of soduim hydrogen The' extract was -washed 

r ; v . :wim wateraTid cancemra a- 
[ . ^rV.basicsilica^e! (etttyl a^tate^m^i»7^);crys^lred.^ /jbtaiathe tWecooipound (0:-52 

' , ,.g, yield: 59%). v - ;. : - v • * * r \ . v-. : y ; V. ' , • » \v ; -: , 

. : v '7-".>Meltmg-pdint ,181r1B2 *C. .. ^ • * • : ' • ■ v • * l -v v 
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EXAMPLE 490 

- .^.'N^S-^Ethoxy-SAS.g^etrahydro^^ . - . , . - , 

^ methanestitfonamide 

5 . ■ • * 

[1225] The title compound was obtained from a^e-ethoxy-a^.S.g-tetrahydro-a.S.S.S-tetramethylfurotS.a-hjisoquin- 
olin-1 -yijbenzenamine and methanesulfonyl chloride by the method similar to that in EXAMPLE 30. Yield: 53%. 
: . . Melting point: 183-1 84 °C (ethyl acetate-hexane). 
: ; ^H NMR (CDCI 3 ) 5 1.25 (6H, s), 1.31 (6H, s), 1.46 (3H, t, J = 6.9 Hz), 2.23 (2H, br s), 2.68 (2H, s), 3.40 (6H, s), 4.18 
■ to > (2H, q, J = 6.9 Hz), 6.61 (1 H, s), 7.29 (1H, t, J = 1.5 Hz), 7.35-7.40 (1H, m), 7.52 (1H, t, J = 7.8 Hz), 7.61 (1H, dt, J = 
V : 'V\., 7.8Hz, 1.5Hz). 

* EXAMPLE 491 

.* ■» >-> f ^t 'N , 4 '.•> 

> -*.\fl2261 -'Byjme^ne&od sWfcr.ttfth* ~m£XAMFl£^ t v 3^6%m^ 

■A-t ' isoquinolin-.r^)ben^arnme andchtorc>^ty< ct^nda<^e,omptoye4:tD.obtem 2^lora^Nr{3-(5^ethoxy r -3^8 f 9*tet-i 
; \j- v ;<?'i :rahydrifc3,3,#BHetfafi?^^ converted to the title compound by 

- 20 the-method similar to thatm EXAMPLE 3Q: t 
- . yield: 50%. 

\- 1 / • \\" f \ :y'/~y Melting point: 1^2-163 *C^«ttiyl acetate-hexane). \ , 

\&- r . t : NMfi (CDCy 5^j?4 ; IBH v s) J.'32i(6H t *) f T46 (3H,.t/J-6.9HzV2.19^ 

V'J^T'T^ H*V736 f1H^J^7^Hz) t ^.43.(1H,$K7.B4{tH,d,J. 

^W'w^^^ .-; , ' .... 

t> \;3 . - 1 i * :nd in-1 ^)p^nyt^-(methytthio)acemmide by the method similar to that in EXAMPLE 39. YieW: 67% ; . 

■J>:>/"''v •■. ' •■■« , r 

, ' > r ,^ r ; : MO-50g;^:32mmoJ); 37%fbmiafe 

1 • ■"■ " r (5 mt) was. stirred at 60 °C tor 3 hours; and then allowed to stand for 1 mofith. The reaction mixture was combined 
45 with a saturated aqueous solution of sodium hydrogen carbonate, and extracted with ethyl acetate. The extract was 
washed with water, and concentrated under reduced pressure. The residue was subjected to a column chromatography 
vipn'a«sil^ 

-Amorphous. • ' • * , ": ' ' * ■•• • . "V. - : 

: ' >^ ; Z ■ *H NMR (CDO3) 6 'd234BH a ^T (6H; ^2:14 ^iB)^6S;^^;{3»:W C2H^d^«2:Hz)-«.62 

■ V: •?,-.;. .example 494 . . - < - . ^ \ .Y 'f. :^ '^> v .." : '' .^'.-V > *b-;v:.V'- : ^.v^ ■•V--^ 

> ' . , ,v/{2,3^ . 
• '•' Melting poinU 21 5-21 6 °C (ethyl acetate). \ 
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'H NMR (CDCI3) 8 1.25 (6H, s), 1.29 (6H, s), 2.16 (2H; s), 2.95 (3H, d, J = 4.4 Hz), 3.95 (3H, s), 4.44 (1H, s), 6.98 
(1H, s), 7.18 (1H, br s), 7.42-7.50 (2H, m), 7.81 (1H, s), 7.87-7.91 (1H, m). 

-EXAMPiiE'495 Y.' ' \ . " # . ; -l. - f'' : 

N-Methylr3-(3A8,9-tetrahydro-6-methoxy^ 

. [1230] The title compound was obtained from N-methyl-3-(3,4,8,9-tetrahydro-4-hydroxy-6-methoxy-3,3,8,8-tetram- 
t , :ethytfurot2,3-h]isoquinolin-1-yl)benzamide by the method similar to that in EXAMPLE 294. Yield: 45%. 
ir 10. Melting point: 229-231 °C (ethyl acetate-diisopropyl ether). 

■ 1 H NMR (CDCI3) 5 1.34 (6H, s), 1.52 (6H, s), 2.17 (2H,.s), 3.00 (3H, d, J = 4.8 Hz) t 4.00 (3H, s), 6.36-6.48 (1H, m), 

.: )-•;. 7.44r7.59 (3H, mj, 7.78 (1H, s), 7.85-7.91 (1H, m). 

Y V,:,.,;.1.u.: EXAMPLE 496 ; - 

N^-Amin*i;^o^ethyM2-oxo^^ 

V'J : ( viT«31] >The titfe: compound Ms attained fromrNH2^'^ . 

; 64%; : :.y. • 

.. . r . ' .Melting point: <1 5S?1 SB fQ^ethyl acetate) «■ , , '. > 

; " \ : ' , ; ; " : ?\ Jh'nmr (cocy #1^1 3t.<t^-;f*^ ajajatMroa tm s),*:a2 .{iH/^s^ti.M , . 

/*^YiY^ « ■ 

?V '^i^'.VEXAMPLE 497' Y ' V;' ■ ':• - ' ... : >Y- Y.' / ' \ .• 

# . .-A JO . * : t- 1 ■ -• j :• i •. . * - ' * . - . ■ - . - * : . 



.6-melhojq^3^3i8rtetfamethytfuro{^ tfiemodsimflar.to that in EXAMPLE 294. 



r ^ . , y Vv , 

; 1 ,.: : : -t-y V^£ilini|-. "!Bwu»WWib (2D:mL) wasctroteii to:i5 *C;^iimimjrojChtoi1dtf42:38 g r 17^ mn^).waeTarii^.theTetD anctthe 

- - : .- ^.^''^-'Tnixture.was.stined. • -\. • - . . 

% - * * - i ; "^ tmmecHate1y ater acWing 7-ettroty-2,3-d1^^ 

45 bromine (0.46 mL, 8.93 mmol) was added dropwlse to. the mixture, and the mixture was stirred at -5 °C for 1 hour and 
then at room temperature further for 3 hours. The reaction mixture was poured into 1 M hydrochloric acid, and washed 
.) : • with^diisopropyl r ether. The, ; : aqueous layer: was 'made, basic .with. cone. f ap>ueous ^ammonia, .and^extf acted with ethyl 
;acetme.:ihe extract was.wast^ 
-r. * y Avfio;a column chromatography .^on a silica gel. {hejcane/ethyl:acetatev1 73 tdflowerf by 7&) . to.cbtein^^ofTwmeihyi)-. " 
■^».v;S^thojcy^ < 4;S f 9rtatra^ 

' An oil. ; * . ; ' . • * ' "... . :"- 

- >;rv V, ' r ^J=15.9H2) f 3.40 0Hd/ ; J*9^HzV3^1H;d l .J : 
V " :>! : i 1 234] This:was:ccnvertedmtD,a:hyaro^ 
• - * c - 35 v;po«nd(1MO.g;yieatrbm7Tetr» 

.r - -p it- v; >cn/ataiUzed from ethylacetate. ' ;.. .... % . 

..^MelUngpcrint:'156-159. 0 .C. V; '■ - . ./ ' • • • 

V '.* ' V U^H.NMfl (DMSO-d 6 ) 5 1 .22 (3H. S), 1^4 (3H,.s) t .1^7 (3H, t J = 6.9 Hz), 1.59 (3H, $)A.17 (2H. s) t 3.35 (2H f s), 3.B3 
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(1H,d, J = 10.8Hz) J 3.92(1H ( d,J.= 10.8Hz),4.24(2H l q, J = 6.9Hz), 7.11 (1H, s), 7.59-7.78 (5H, m). 

.EXAMPLE.499 V.- • . ; ; . 

5 6-Ethoxy-3i4,8 l 9-tetrahydro-N,N l 3,8,8-pentamethyl-3-furo[2 l 3-h]isoquiTK^^ 

[1235] A mixture of 3-(bromomethyl)-6-ethoxy-3,4,8,9-tetrahydro^^^ hydrochlo- 
ride (0.50 g, 1 .08 mmol), 40% aqueous solution of.methylamine (2 mL) and N,N-dimethylacetamide (3 ml_) was stirred 
at 180 °C for 14 hours in a sealed tube. The reaction solution was combined with a saturated aqueous solution of 
i io £\ sodium hydrogen carbonate, and extracted with ethyl acetate. The extract was washed with water, and concentrated 
s ;;. under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate 
.'•** * i>A:1 followed by hexane/ethyl acetate/triethylamine 92:5:3), and then to a column chromatography on a basic silica gel 
; {hexane/ethyl acetate 4:1) to obtain e-ethoxy-S^.S.g-tetrahydro-N.N.S.S.S-pentamethyl-S-furo^.S-hlisoquino- 
^^:?linwnethanamme.(0.22 g, yield: 52%); 

ts > '.tAnoii. ** : - ■ • , , ; .; 

. -.WNMR (CDCI3) {9H;^)/^^JpH v U J>= 7.0 Hz),;2,T8 (2H, s);'2.3J (6H-,.5);2^2^i<?K;m); : ?.^ (1ft, 

...v. y a iri,rJ « 15.6 Mi&JBFTVHQA^ ".' , U/*': ; 5 

.V'-T!;V H^6] ^Thiswas domrertod ir^o ahydrahJoridpsa^ ethfiacetatooo obtairNrtelffie corrpound (0.20 

/ V 1g/yieW 1rt>m3r<bft>cnome^ 40%) 
20 * . Welting pointr'145^147 °C. .• ♦ % .■ , • . ' ' 

VlRNMR (DMSO-Jis) 5.1-23 pH,.s),J.-25^3H t 's);.1 3B (3H, t J -«;9 Hz);.4-.54~1.62 (3H, m), 2.11c(1H, d, J = 16.2 Hz), 

v^r^exAMPL£ : 50o . * -■'=• -*\ ;; • •'* *' *" " v.. \ • 

,> ,; !$E5? S-Ethoxy^smy^Ae.Wat^^ 

. V; / >fW^^ ll»,memod»irt^fo Wat EXAMPUE499. Vteld:i33%.- 

,:.;V^iHNW^^ t, J ^ T;4 H2), 1^38 |3HT£* 3-^'££'H£) v ''ti5B X3H,:s);2i13. (1H; a\"J = .16.4 

^^p&HjffcZ2B (1H.iI, J-«16 t 4Hz),239(3H t «) r 350.3^1 (6H,mV4.23(3* f <^ 

? v^£XAMRLE'50V^ ' " /• "j/:..-'/..; \ \ I ■/ '> ' ■ " V r/ : ' 

:*s:<>y^ /6«D^fiirttitftjL : :W»! ctiDflnyft feft-N ^ cmwtoe.(iv42 g,M.i ;5 

; r ^tnmoi) was.added to the m«tare;,and iha na^^ distilled 
; . r off under reduced pressure, the rnixture was 7T»ao^ basic by. adding 1 M aqueous solution of sixfiijm tiydrDicide, and 

*■"*■*■ •"" extracted twice with' ethyt acatate/Trte coTribmed organic layer was washed with 1 M aqueous sotution of sodium 
45 hydroxide and brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 5:1 followed by 3:1) to obtain 3.40 
: .vvg^of.a 

.;>^hloride7etrryr^ 'pressur^. *(^aj^lro^^ 

:>>^^:cornpouhdi(745rng,r.yield:!57%). • ; ; : . ^ -V* 1 ; *" ». *• 

fSOs' Amorphous. - v 1 * \ ; '■■ "'vr. ■-• " • 7 : - 

,< r^ii(^fi),w7.09{iH^^ . .... ; , ... .;• - ; v 

. ..EXAMPLE 502 /; /. ^ ■/ . ; \ ? ' : :- v ;- >j' v S ? ■ --V. ' V':?' ''^ 

>"/c2^3^3,4^^Jetrarryd^^ .. . 

[1239] Potassium tert-butpxide (380 mg, 3 J7 mmol) was added to asoJutiori of S^AS.^tetrahydro-e-methoxy- 
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S.S.S.e-tetramethyifuro^.S-hlisoquinolin-l -yl)phenol (21 5 mg, 0.61 2 mmol) in N,N-dimethylformamide (2 mL) with cool- 
ing in ice, and the mixture was stirred at room temperature for 1 hour. 2-Bromoacetamide (279 mg, 2.02 mmol) was . 
>fri .^ -.^ddedaod theiTJixture was stirred at roam4ernperat^for/2hau^^ 

r' poured' into- the reaction mixture, which was then extracted twice with ethyl 'acetate. The combined organic layer was 
5 washed with 1 M aqueous solution of sodium hydroxide and brine,. dried over sodium sulfate, filtered, and concentrated 
under reduced pressure. The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl 
acetate 1:2 followed by hexane/ethyl acetateAriethylamine 15:30:1), crystallized from diethyl ether-hexane to obtain 
.the title.compound (130 mg, yield: 52%). 
VvMettjng point: 172-174 °C. 

10 <^H NMR (CDCI 3 ) 5 1.25 (6H, s), 1.32 (6H,.s), 2.24 (2H, brs), 2.69 (2H, s), 3.93 (3H, s), 4.53 (2H, s), 5.63 (1H, br s), 
. V/*. 6.60 (1H, brs), 6.62 (1H, s), 6.93-7.05 (3H, m), 7.29-7.37 (1H, m). 

: - -EXAMPLE 503 



.hydrochloride 



^N^elhyt^^^a.SM^ar^ 

.. .hydrochloride K - ' < ■ . - ^ * " . * " r ? J s v ;V-.- : ' ' i S ., .-** - ^ 



!V Wfl^P] ^ Bispansto^opta^ato-;^^ ^ofymacetitfac^ 
/ . -5 '/yfi 7 mL) *as trtfated with cone, pijlf u* ad<H1 J2TpL/22J&ttmo1liMW cooto® in ice <?i ^2^105^^0^7^6^0x^2,2^1016- , 
20 • thytrS-benzof urahyO-2-methyV1 -propanol (3.20 g, 12.8 mmol) was addedthereto at room temperature," and the mixture 
. , /:< was, stirred.at .80 °Cfor 1, hour. Jce .water was poured into the reaclion mixture, - which was .then washed with diethyl 
r<ether/The^ueou& layer, was nautrajized:with cone: aqueous- ammonia, and extracted twice with: ethyi.acetate; The , 
; .^^rnbrne^ 1 organic lay or . was washed wifla brtoe, <tried -oyer sodium sulfate; filtered; .and cortcentratedjunder reduced s 
*^ 'v -'/A * ' V^-pressurg. The r^idua' wat subjected to ^^tujrm 'jctttwnatograptry on a .siltca^eKthexarte/ethyl acetate 1:1 JoWowed 
"'. - '.:*-'•: .v . ' yi&k. s£by hexane/ethyt acetate/trie thy lamtne"25:25: 1 ) totototain a free base of the title compound. This was dissolved in ethyl 

;1* JWetate/combine^ ' 
k * * r ;V ' ' - * ^.ttf lized irowi eth snolrfithyt ocetate • to cfcfiain th& title .compo uod {3- W 9* yield*. 64% ) . ■ 

cj/jf. : : r^:^ • < \ * - • \ " v ."'.i 

> /' ? - V ?H NMflJO^^ 2,4a.<3« -0,^ HC>;*Q»Q.30 «3H, rtfc 3.95:<3H/ 

• • * ; v^-aav,^ . . - ■ - • • *'« 

y . -i • > ^ ■ ;^t^ mg; "1 194 

> ' ,' . «;"•* : * istiCTedrarrDCfi^^ twice with 

: " / ; V.-. >:'V^ r Bthyl,acetete;Tlie;OT with water.anttWro, xtr^iaversb^ 

% ; - . V : -•■ ; i v^xcancentratedainder.re^ residue was subjectedto a column chromatography on a basic silica gel 

: . . , - - (hexane/ethyl acetate 3:1) to obtain a free base of the titte compound: This was dissotved in ethyl acetate, combined 

« with 4 M hydrogen chloride/ethyl acetate solution, concentrated under reduced pressure, crystallized from ethyl acetate 

to obtain the title compound (680 mg, yield: 64%). 
•7,. MMefflng point: 122-i'25:°C: • . ■■"*...•"■ 

k: v., . J ... : •: '-EXAMPLE 505 ' . - ' • ; X \ 7 .;'-x*C"- f ; V. : .' : . / ' s - 

■."f-t.Vf"- : ^(Methy*)H3-(3,4,B;B-^etrahyan^ 

. . • rx^acetamide - "i : "** • • -V . ■ '• ',: * ; '-V-' :f ' 

. : . ^; ; vVvV' ' : '" ; 

:-."7: : Y'rp242J S.M aqueous sofc^ 

- j V^lfi-rrremoxy^ -yf)pheny!^utfonyi^BTTinoJacetic acid. ethyJ .ester\ hydrochloride 

*->: . ■'*!$ (464 mg t 0.842 mmol) in ethanol (1.5 mL) and the mixture was stirred at room temperature for 1 hour. After distilling 
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- ethanol off under reduced pressure, water was added and the mixture was adjusted at pH 6 with 5 M hydrochloric acid, 
and extracted twice with ethyl acetate-tetrahydrofuran. The combined organic layer was dried over sodium sulfate, 
"f-.'-u * iltered/eoncentrated under reduced pressure to obta\fy2^{m£thy}$l343&^ • 
k'- 9, ■ thytfuro[2,3-h]isoquinolin-1 -yl)phenyl]sulfonyl]amino] acetic acid (394 mg). 1 -Ethyl-3-(3-dimethyiaminopropyl)carbod- 
5 iimide hydrochloride (199 mg, 1.04 mmol) and 1 -hydroxy- 1H-benzotriazole monohydrate (123 mg, 0.802 mmol) were 
added to a solution of the resultant acetic acid derivative (390 mg) in N,N-dirnethylformamide (2 mL) and the mixture 
was stirred at room temperature for 30 minutes. After cooling with ice, cone, aqueous ammonia (0.5 mL) was added 
• to the mixture, and the mixture was stirred at room temperature for 1 hour. Water was poured into the reaction mixture, 
V. which was then extracted twice with ethyl acetate-tetrahydrofuran. The combined organic layer was washed with a 
10 ; ' - brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a 
column chromatography on a basic silica gel (hexane/ethyl acetate 3:1), crystallized from ethyl acetate-hexane to 
'£>;j:«btain the title compound (55 mg,,yield: 14%). 
; ' ' Melting point: 105 : 1D7°C. 
■V Vr.-.tf^lH'NMB^GQGb)^ t-* 6 (6H„s)':'1.33.(SH; s), 2.16,(2H,^V2;72 (2H, s).'£/86 (3H; s), 3.66.(2H,,s),A93 (3H, s),.5.58 

• - . : ■• ■ • - M : ' '** v : - y * ^ ■ */■ jL-.-;t ; v ; - yy. 



v. vv 



. '^aciBtamitte: hydrochloride- . \ . ''-.■« 



' ir\ : *. "112431*/ solution 'of ^H3^<3rcyanobenz0ne5uBowO^ 4':41immpl) in?BDe^icyacid : (5 , 

i hy<^ et^room 
.^y*ternperature,.and the mixture^ms stirrad^at.80 °Cfbr 3'hours: ice water was ;pduced intolhe reaction mixture; which 
washed .with diethyl ethet; Jh* aqueous 4ay»r was neutralized with concequemis ammonia, and extracted twice 
' S - y.^llii v^j.M'^i^.Meot^^ organic l^yer was twaahedtHth tafacdrted w sodium sultate.'ftftered andconcen- 

. */ .? '" VSadP^.tj^^ 3) to obtain a free base of the ftte conpound.Jhis var dissolved « ethyl acetate, combined 

. : ,t «r at v ^ diethyl ether 

. V; r ^,-. : r:/ / ^Amorphous. A -' : " ; *■ . . " ' ' 

> : V ..y: ; v ^^^ 8ft 3.17 {2H, S),3.93 (3H,*), 6.65^6.78 

v. : ■.^ ^•^^^^^ 

' bydrochkihde - Y> , 1 

• • ■ : * * v * »>■ v/. v J;/v^«4V'/^ (1 W mg, <*DS2 mmo4y in acetic acid ( t mty 

■•: <* ' / . w ? VtDluene fl jB mU) wasireated^rapwise with.conc.suftjric arid ^OBBmL; 1 £5 rrenol) withroofe^g in.fce, &&&tihyttro- 
'r .. ^-metho^^^Simethyl^ 

? -perature; and the mixture was- stirred at 60 °C for 2 hours. Water was poured into the reaction mixture, which was 
45 washed twice with diethyl ether. The aqueous layer was neutralized with cone, aqueous ammonia, and extracted twice 
with ethyl acetate. The combined organic layer was washed with brine, dried over sodium sulfate, filtered and concen- 
■ ^Mtrated'-under>reduced,pres^ 
; Jottoweii ethytac^^ 

- : Amorphous. ■* *."*.:- < '-.■'.•■..* ".V ."' r '- 

;\ m MMRiPMSO*^)^ r^^H^ltAB ijMfrX^&:m&3QW^ s), 
^S7.10l2H^s)^7.42^H,^^0t7:B7^ . i "..v r- 
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EXAMPLE 508 

■ .M?(He*ahydrcr2-oxo-1 H-azepin-S-yO-S-^jS^etrahydro-e-roeir^ r 
* benzenesutfonamide hydrochloride 

5 . ' : 

[1245] A suspension of 3-cyano-N-(hexahydro-2-oxo-1H-azepin-3-yl)benzenesutfonamide (360 mg, 1.23 mmol) in 
acetic acid (2 ml_)-totuene (3.2 mL) was treated dropwise with cone, sulfuric acid (0.14 mL, 2.71 mmol) with cooling in 
. ice, and stirred at room temperature for 5 minutes. 1 -(2,3-dihydro-7-methoxy-2,2-dimethyl-5-benzofuranyl)-2-methyl- 
- : 1-propanol (369 mg, 1 .47 mmol) was added to the mixture, and the mixture was stirred at 65 °C for 3 hours. Water 
io .was poured into the reaction mixture, which was washed twice with diethyl ether. The aqueous layer was neutralized 
" ; with cone, aqueous ammonia, and extracted twice with ethyl acetate. The combined organic layer was washed with 
r* "■Stf'fYbrina, dried over sodium sulfate, fUtered and concentrated under reduced pressure. The residue was subjected to a 
column chromatography on a basic-silica gel (hexane/ethyl acetate 1 :2) to obtain a free base of the title compound. 
: . ; • -. ->y rrafe was dissolved jn ethyl;aoetate, combined with 4 M hydrogen chioride/ethyl acetate solution, concentrated under 
r v "« » ?: : ^reduced pressure, itritumed wtth/<^yl ethef to obtairM&e Mb compound (27£ mg, yield: .39%)^ 
. .Amorphous: 

s «mK*AS&Hj£), Q39«4^»jr./n).^9SjpH'.-^. *©0-*J5t1H m), TJ0?(W;», ^65^.90 (2H;m);^«a (2Hrbr s>;--. 
>i ••»•, -«;03WJ20 (2H,;m). .... . , ... . '. 

-2D . , ••: . ' v-;i y - " - / ■ • >• : '■>■■- • ; • • ■■ K^ ! v ■■ V 

,; l EXAMPL€.509 . : *. 

. " ; ; /)^.' " ' ■ * 'y> v -\ ' . . - , 

;>* V^S^3^#3>.T^ 1 ; . 

- '* < ^ Vl'y.di ocMoride _ v"- • f , - i.: . y. ' - 

25- " ; . .' ;*:*>••'. . ■ • V" • * . ^ \<M'~ : ' ' " ' T ' 

■V;if\,A ;;o«tf3;2^etbirWWjft^^ wasadded thereto at room temperature, ' 

ls 

<:>:w^ 

; \^ 

; >. . s o r ^'reduced pressure. :The residue-was subjected to a .cohjrrm .«*ron«ttography on a basic siiica gel (hexane/elhyl acetate 
v £.? : 5:1 followed by ^ '..•'\.V 

: ^ ; 

;; VA&AjnOfphQUS . ■< . *V" * r * J^yZ' <t ./y' , \C " *:. * *Z\ *».". -VV' • ^ '* ■' . * 

- V^/ ^HvNMH-pMS^ T5.8 Hz), 2.4Or2;60 (1»H; m); £94 ' 

^•.^;^EXAMRLE51X)' ; J 'j> - . , *' . . 4 ' .. . ■ ' 

* • " - a^.B.g-Tetrahydro-e-methoxy^.a.B.S^et^ 

45 ■ ' ••• • • ' 

[1248] 28% sodium methoxide/methanol solution (2 mL) was added to a so 
f / :; : ; J o^-3j3,8;8-tetramethy1furo^^ 

':\ytformamide'(10rRk f 5 : 
^■poured mm the reacts 

50 : acetaie/.Thecombinedc^ga^ * 
/reducedpressure. TTie:residue^w^ 
... ^oil) (93 n?g; 2.55 mmol) was added tlweto *»d the mucturer was stirred etrtoom tefn^erajiffe^or^mjnutes. With cooling' * ^ 
^.in«;e,ic^methane(0.16rnU'2^^r^ 
: , ^or 2iK>urs. AVato 

-i - » .^or^niCiteyer was ; washed iarimctMjne/cdiled owsodhim^suttate; fttered andconcentratBd under .reduced pressure. ■ 
%Y-V^KThe residue was sutqected toa coturrm chromatDgrapriy on-a.basacsilicaj^ (hexane/ethyl acetate ,10:1) to obtain.a 

!Xi free base of the titte cornpourKl ^ an amorphous material. 
. /* ' " 1 H NMR (CDCI 3 ) 5.1^5 (6H, s), 1 .33 (6H, s), 2.24 (2H,.s); 2.49 (3H, S) t Z69.(2H f s), 3.93 (3H, s). 6.61 (1 H, s), 7.13-7.31 
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(4H, m). / 

[1 249] This was dissolved in ethyl acetate, combined with 4 M hydrogen chloride/ethyl acetate solution, concentrated 
w , ? juadeAreduced pressure, crystallized from ethyl acetate to ^btain-tha title con^ufri^47^n^A^ieUl:!23?^). .. . 
"» ■ ~ Melting point: 130-140 °C. 

5 1H NMR (DMSO-d 6 ) 5 1.24 (6H, s), 1.44 (6H, s), 2.25 (2H, s), 2.55 (3H, s)', 3.14 (2H, s), 3.94 (3H, s), 7.09 (IH/s), 

7.31-7.35 (1H, m), 7.51-7.63 (3H, m). 

EXAMPLE 511 

■. 10 S^.B^Tetrahydro-e-methoxy-S.S.S.S-tetramethyl-l -[3-(methylsulfinyl)phenyl]furo[2,3-h]isoquinoline hydrochloride 

> »v*;£f1250] 5 A solution of sodium metaperiodate (404 mg, 1.89 mmol) in water (2.5 mL) was added to a solution of 
3,4,8,9-tetrahydro-6-methoxy-3,3^ (288 mg, 0.755 

V\Tjnmol) in methanol (3.5 ml) and the mixture , was- stirred at room temperature for 1 hour. Water was poured into the 
• « tefViViratttion mixture, which was -confined with sodium. hydrogeftoarbonate, and extracted twice with ethyl acetatejThe 
- : combined organic layer-was washed^with weterandijrine,:dried over : sodium^ under 
'* «■ j- £ '.v .«duced pressure. The residue was subjected. tc<a column ctupmatogsaphy ona basic sHjca^el^hexane/ethyi acetate . 

>-^';;;: 2:1 followed by 1 to obtain a tee base of4he Jtitle -compound. This was dissotved in etfryl acetate ^combined wUh 4 
■ : f 'i 4 ",t Wtjyotpgdn c#itoride/ethy*acetate sottiudn; concemraTed.ufldef reducedpressUre, triturated with diethyl ether to obtain 
20. :the title compound {257 mg, yieid; 7B%). 

Amorphous. . v. 

J , '^7.73^.05 (4H;m). * . . . TV. .. v ,"„ [ 

T . ■ , /#:^^£;9#fir^oy^^ hydrochloride 

">« £ ft*si | ;i of ?odjuminetaperiodaia (5T7n^ i42mmoQ to wetet# mt;) was addedto a solution of 3 A«,9-tet- 

t ;;> vVfTimol) mTnetftanol.£3 wWandthe mqo^iwassttared at€0 "CtaA hours. Vtotwwas pouTed^.thB reaction mixture, • 
v^ittfhfch was combirted with sodiurnlrydrt^.cartjoria^ extracted twice with ethyl acetate: The. combined organic 
\ jfe iaye^waswashed .with waler ar^ton>w;- dried over sodiiirh sulfate; filtered and concentrated under reduced pressure. * 
i \ ; i y iiThe; residue was, subjected to £3eot&mn,chr»in^^ :obtain a 

•%.V ^?Kte^?oint::^^ ; - ; , ; \«V. ; ■ ■ 

' ^EXAMPLE 513 • :| i( •'' "? ' •'"'I : ' ' 1 * - 1 * ; \ 

* ^ : n3-(3,4,B;9^Tetrahy^ 

•45 . V" : 

[1252] S-[3-(3A8.9-Tetrahydro-6-methoxy-3A8,8-teta dimethylcarbamo- 
/..vithioate^lie?;^ 3:69 mmoi)-wasaddedto^sduu^^^^ 
, .. in N,N-dimethylfomiamide (B ' : mL)^with%GOo1^'ii\.ice'^and thern^oj^s r $tirTfid l Bt'ro^ lor 30 minutes . , 

a /» b'^Waler waspoured:irm> 

v -so. , ;. organic layer was washed wim brine/dried under reduced pressure. The 

- r-.i . residue was subjected to a coturrmi^rorr^op/BpT^ acetate :1:2)*p obtain an amor-. 

\> ;:.;^phous maienal,(1 .g)vAn.4Mqum?(3^ mg) »«s crysliillteed from fithyftwtat^tiaxane^xo cbtain.ttie iitie-«jmpouhd 
(298 mg, yield: 64%). . : - ';. . : . - . '■: " if *J 4 /» • ^; .*: H u ; 

. , XMelting'-point: .11 M20 . " " : \ " > 

?(tH,.i)-^.(1H r trAV'7^7.43^.fn). , . ' 
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EXAMPLE 514 

^r-i ^5. '» 2-[(3=(3,4,8,9-Ietrahydro-6-methoxy-3^ . . 

'-'^ hydrochloride . ; 

5 - ; .• • . ■ ... 

[1253] A solution of sodium metaperiodate (655 mg, 3.06 mmol) in water (2.5 rhL) was added to a solution of 
2-[[3-(3,4,8 l 9-tetrahydro-6-methoxy-3 l 3,8,8-tetramethylfuro[2,3-h]isoquinolin-1 -yl)phenyl]thio]acetamide (401 mg, 
*- 0.945 mmol) in methanol (4 mL) and the mixture was stirred at room temperature for 3 hours. Water was poured into 
the reaction mixture, which was neutralized with sodium hydrogen carbonate, and extracted three times with ethyl 
v to acetate. The combined organic layer was washed with water and brine; dried over sodium sulfate, filtered and con- 
-K,\ . • centrated under reduced pressure. The residue was subjected to a column chromatography on a basic silica gel (hex- 
Yr^ane/eihyl acetate 1 :3 followed by ethyl acetate) to.obtain a free base of the title compound. This was dissolved in ethyl 
. v " - acetate; combined with 4 M hydrogen chloride/ethyl acetate solution, concentrated under reduced pressure, triturated 
c > '^'s\fimfh diethyl ether to obtain.theitttte cpmpotind (357 mg, yield: 79%). 
V- % -M5/v ^Amorphous. V ' \; ■ " '■ 

; 1 H NMR (DMSOrde) £ .1 .23 (6H; ^),' 1.47 (6M;fg);Z1.7 12H, s)^3J j7\'(2H,^)^3 s Jnt^Hi 1* A 33s4 fcte)i3 .84. (3H ,,s), 
^^/^AJMOH^A^t^Jriz), 7;1© (1«,;«K.7^e'(1H,^7i7SrB;03 (5H,.m). f • ■ : = v 1 ■ ■ V" *•* ■> 

■'■'V .-- " - ■ -v \ ' ' " - -T *•■>.":.'.. ..-A. v f-:rV" 

.... . /. ;■■ -'^V.' "". * v :v " ' 1 ' ■ • "' ,v - 

: ( y2iI3r(3,4vB t 9^Tetra^ 

; >'V"f hydrochloride 'J^O' ' V * " ; 1 .- - ,\ ' '* \.<'\ :■ 

/V • V j^ft 254] ?*A isolutton^oi ;sotSttm*fnBtapeno<jate (Ti22 -^^!!2:inno0^mtV'<4* mL) ^;added- to :a solution of 
4 : 2^[3-(3;4 i B,Wetrahydro-8««ratto^ -yl)phenyi}thio]acetamide (486 mg, 

r i ; ;.; ;v fvit '14 mtnoi) in metljanol (6j mL) andthe mixture .was stirred at 70&C for ;6 hour*. Water. was poured into the reaction 
W:-. j^nturture, whch was combined with sodium hydrogen carbonate and extracted twice with ethyl acetate. The combined 
: .V'i*;£i* J organic te^^ ia^^^ over »odajm«uttate\ €terad BndLctmoemrated under reduced 

... £ pjepswrfe 7ha : msidue waasut^ected.to acotoratchrmrviagmp^ acetate 1:3) to 

Amorphous. • ., 4 • > i : if-^V^.^ Iv-" 4 : -\v. v 4. >■ ,.v •.. _ . *V* : * 

,sg ?<P;^3^ gprnpaoes ulft m ai i nkie ; ..-^ . 

v, r (729 rnig, /2i)B mmol) arti. tri e t hytemi pe ffl^2 mL, 2^9 imiol) inrtetrahydrptaan t7 mL) was ireated dropwise with 
; J : ■ 3-chloropropanesutfonyl chloride (0.25 mL, 2.08 mmol) with cooling in ice, and stirred at room temperature for 3 hours. 
4 5 ice water was poured into the reaction mixture,, which was extracted twice with ethyl acetate. The combined organic 
layer was washed with brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue . 
, % : ^was«suty^ 
, K , ;. . >tnethytemine 25:25:1) &#tt % anj<M;W 
\^'- ! bir^ ■ [">.. ; ; ; • ; - v-/ A;--.;'-? -- s . ;\ • " ^-'-0 

... Melting point: 163-165 °C. .;' :.r , " " 

;. . v ."V/^Hs NW R (COCI3) 5 1 .27(6H r : s), '1 -33 ,'(6H ,v2^7r2 31 'ffi^rZM'tt-Jto&tt^ 

.". v^example.5.17 . > . . ■ .. , ',;?;'. ! ! -'- 

It256J "1 ,8-bta2abicycio[5.4.0]undec-7-ene(b.11 mL, 0.753 mmol) was added to asolution oi '3-chloro-N-{3-(3 t 4 ( B t 9-tet- 
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rahydro-6-methoxy-3,33,84etramethylfuro[2,3-h]isoquinolin-1-yl)phenyl]-1-propanesutfonamide (352 nig, 0.717 
• mmol) in toluene (3 mL) and the mixture was stirred at 1 1 0 °C for 1 hour. Water was poured into the reaction mixture. 
<-> <~ < - .i <TJie mxtiuce.was neutralized with 1 M hydrochloric aciaVand extracted ^ioQ^thyfttb yi^yi^ e AThe^imibirted organic /• 
Vr • ' * layer was washed with brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue 
5 was crystallized from ethyl acetate-diethyl ether to obtain the title compound (11 2 mg, yield: 34%). 
Melting point: 114-116 °C. / 

1 H NMR (CDCI 3 ) 5 1.26 (6H, s), 1.33 (6H, s), 2.30 (2H, s), 2.45-2.60 (2H, m), 2.70 (2H, s), 3.38 (2H, t, J = 7.5 Hz), . 
..-.r/. 3.81 (2H, t, J = 6.6 Hz), 3.92 (3H,,s), 6.60 (1H, s), 7.24-7.27 (2H, m), 7.39-7.42 (2H, m). 

10 EXAMPLE 518 

?t- : V<&*fl257] Triethylamine (0.15 mL; 1.07 mmol) and dimethylsulfamoyl chloride (0.10 mL, 0.970 mmol) were added to a 
:..>*,*«-; • solution.. of i,3-pAB,9-te^ (340 mg, 

. D.970 mmoO in tetrahydrxrfuran.p rnL) wtthcobimg iaice, and thamixture.was heated imdef/^UatorlS nours. Water 
/•:..v ? v^i,--«.jMias.poimd-into'-flie reaction mixTurey which was made b€Bc-bf;addlngMAM»queoiw,solutkOT of .sodium hydroxide, V. 
, f ./,*' : .y.and extracted twine with ethy^acetat£- The combined organic -layer was*«ashed with Abrine;;dried ewer magnesium 
:> ;- v ? ^.isulfate, Jflte»d/and concentratedAmder reduced pnasstire/ The residue was subjected to.acolurrm chromatography 
* 20 on.a basicisiiicao^l*(hexane/e^.acetate 1 :2) l( and crystallized from diethyl 'ether to obtain.the titte compound (226 
: mg f yield; 51%). : ' • 1 

• . Melting point:*3« 36 ?C r : ' m% 

"l&x . ?i -iSH NMR (CDpl^) 6*T f ^X6H; % s)^^^ m >, ft)!AV^>»rAB1 l 'Ptt;jB);7.m7n3 ■ 1 

% V^:\: , ^2M,'--m);:7^>7:3S 1 -(2H;m); V.- : . ... , ; " • * / "... 

I „/ 

^jmaj- ^THetrn^amin* 

■ o v , * ;S>rnrnpl)1n teirahyomfuranyfl Q,;rnL) wimcooting tn ice; and the mixture wasstirred attte same temperature for 1 .5 hours. 
t i v?lce watarwas ptwed*tothe j rjeBCtiDn mixftre ^ wm i eh w as exfracteri three t^es with ethyl acetate. The combined organic 

. ■■; • 

"/r - a ^Jected^tD a.colurrm ctmimaiogra^ on a basxraitxa^^ . 

V ; ^ 

' : '' Melting point: 188-190 °C. - 
.45 1 H NMR (CDCI3) 5 1.25 (6H,s), 1.32 (6H, s), 2.30 (2H, s), 2.68 (2H, s), 3.92 (3H, s), 5.74 (1H, dd, J = 10.0, 1.6 Hz), : 
6.22 (1H, dd, J = 16.9, 10.0 Hz), 6.41 (1H, dd, J = 16.9, 1.6 Hz), 6.60 (1H,s), 7.07 (1H, d, J = 8.0 Hz), 7.31 (1 H, t, J 

•-\50 ' . , ■ 

■ .v; 4^ChlOTi>rN-t3^;4^ ^ lJ ^ - : - 

'■ ' • ' : V" .••"[-■>./.." ; V : -' *v ! *. v * ,, ;4;>V 1 l, i .: • *• .Hi--' 
11260) Triethylamine (0.81 mU^.BI ttpipA) and 4^dn3butyryl chtorfiae mrr»r)'were «edded to a so-. 

... - yA,;Jutionvof< ,3r(3 ABjW IBS-^tSZB 
: * v s .;.^ mmc^ eame'.temperatuce *lbr nrhour. 

- * * H • ' '^ ,ce water- aw* an -ao^jeoiis.sQlution.of sodium hydroxida were poured into the reaction mixture^ which was extracted V 
: 7 ; ;ri> iwith ethyt acetate. 7he:onganic layer was washed with brine; dried over sodium sufiate, fiftered and concentrated under ■ 
. r ..reduced pressure. The residue was crystallized from diethyl elher-diisopropyl ether to obtain the title.compound (2.25 
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. g, yield: 94%). • * - . • • 

Melting point: -1 46-1 48 °C. 

k?:\ t •••«' * • -1H «IMB,(CQSl3) 8 1.25 (6H, s), 1.32 (6hU) f . 2.1 0-2.23 (2H,.ni^.3a(2tf^^^ ' 
^-v 3 t 65 - {2Hi jr-ji 6 0 Hz)( 3 9 2 (3H, s), 6.60 (1H; s), 7-07 (1H, d, J = 7.6 Hz), 7.31 (1H, t, J = 7.6 Hz), 7.45 (1H, s), 7 77 
5 (1H t d, j = 7.6 Hz), 7.78(1 H,s). *. 

EXAMPLE 521 '■ 

■ T T-PH3,4,8,9Tetrahydro-6-^^ 

. W \. fo.r /.hydrochloride 

i. :v .^t; ^:(1261] Potassium carbonate (514 mg, 3.72 mmol) and potassium iodide (56 mg, 0.338 mmol) were added to asolution 
-of , 4-chloro-N-[3-(3,4 l 8,9-tetrahydro-6-methoxy-3 l 3 l 8,8-tetramethylf uro[2,3-h]isoquinolin-1 -yl)phenyl]butanamide 
. ■ ■■y g, 3.38 mmol) in N.N-dimethylformamide (10 mL) and the mixture was stirred at 60 °C for 2 hours and 80>C for 

;*«.iQ;*5--\^;; r 'W? t: v6 hours. Water waapoured into the. reaction mixture, which was extracted. ethyt acetate. The combined 

• /. • • ...organic layer. was wasned y^ w 
. .. ... ^ . . ''y-M f 'j';j>r pi8ssi^B..^tiP}XB»siduB »jiflBs *i8tih|pct&(1 .to ava>tuTnTi .«a»n^gra^y m **ntt ^ Xetty\.ece\aXe toltowed^by ethyl * 

'r ~ ~ " ' \ ■ , ' v , ~. acetate/triethylarnfne-50)1 ) toobtaid.a free-base. otthe titjexocopound." Jhis was dissolved in«thyt .acetate, combined 
\ f '^-Vf ' J V V^A Vjwth4 M hydrogen cMortde/ethytadBtate sfclution. <»neentiated;,uw^re^ 
■■ "S -29 v to obtain the title TOmpourtd (941. mg t yield: 61%). ... • ^ ■ ■ 

Amorphous. . ■•'"•'"-/**.-' 
. \ * ; T 1 H NMR (DMSO^dg) % "1 ; U83 (6Hf : 3)/rfc44 ,(6H , s), ZJ%,r2 A 5-(2H, ni)," 2.20-2 >10 ,(2H ,-.m); 2.45-2 .60 -(2H ; m)V 3.1 4 ; (2H , 

ftV .VS* . . . m . , .. - ' 

• t -n/jo » ? - ! . •; . v "v.iJ--*;/.-:. V " Si - V '* " : *;>,. • f *. " ■ c * ? * 'V\ 

; r . ' P : i^;$WB^ to a ; 

v>v> yx..; . .-^r £;:- ^ g, 8.45 

:i ^ attracted tw«.i^ 

45 2-azethidinone hydrochloride 

, . ; ,><£1263] -Potassium carbonate(529;mg;i3:83 mmol) ^ 
: . , ?>of ■ v^3^Uon^^4^ .yt)phenyl] 

• v ' \.: 

; ; 5 was wasncd wmiibrm y^e residue was . 

v J ;^;V. subjectfibtoacoU^ ' 
^V.^V : \ .!^* t)ase *e tme compound. This was/dissolved tin Whyl acelaie,;combined. wm» 4 M hydrogen chtaflcte/ethyl acetate : 
/^\^*^n;concentiBJeri undefc^educejlpiSBssure,^^^ frc^n etlrn^i^tmeH^ppn^jethorio^^^ com- 

:.. .■ . '>.*..*?'': ;.:;< , «Metting:point191-193;.°C. ' y v •■■».. ' ; 

■V^ '. . r (1Hi S), 7^9-7.31 (1H, m), 7.62-7.64 (3H, m). 
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EXAMPLE 524 

• 2-pyrro!idtnecarboxamide v 
■ 5 ■ . , 

[1264] Thionyl chloride (2.06 ml_, 28.3 mmol) and N.N-dimethylformamide (1 drop) were added to a solution of D,L- 
pyrogtutamic acid (3.65 g, 28.3 mmol) in toluene (16 mL) and the mixture was stirred at 50 °C for 40 minutes. After 
A. . distilling the solvent off under reduced pressure/the residue was dissolved in,N,N-dimethylformamide (10 mL) and 

; • 'v v-3-(3,4,8,9-tetrahydrp-6-methoxy-3,3,8,8-tetramethylfuro[2,3-h]isoquinolin-1-yl)ben2 (1.98 g, 5.66 mmol) and 

; -.'fo; triethylamine (3.94 mL, 28.3 mmol) were added thereto, and the mixture was stirred at room temperature for 3 hours. 

,•> • »An aqueous solution of sodium chloride was poured into the reaction mixture, which was extracted twice with ethyl 
#v:«, v^acetate-tetrahydrofuran. The combined organic layer was washed with brine, dried over sodium sulfate, filtered and 
. /; . - concentrated under reduced pressure. The residue was subjected to a column chromatography on a basic silica gel 
\ I*'?- V:,:: -' : '<iV;* (cthyl!acetate followed by ethyl acetate/methanol 30:1), and crystallized from. ethyl acetate -hexane to obtain the title 
, 'compound (1 ^7 g, yield:. 60%). . \ }: \ .<•) . .... x h\ . l * - » ; 

Metogpoini: 145-147 , "■ "•'";;* , - V '"' *,v " -'^ ' " : 'Nm'* ' * 

v • - Jn)/fi.€^(1K sj^54 (3tjrj)/709 (TH.4, ^a^) Hi). X«3^T^TK1+t ro>;J j 53^1h|is8)J.74 (tH, d/J^B^^S^O 

. ^:^>\iH f s). . ., ■ - . .... ...^ r. : . , v ... . . ... K 

$ ; ' -20- • ' ' *.....'•».., '• • '/ " "-^ " *.r v • " " • ' * * 

v JEXAMP£££25 . ■ 

■ • • ■ ''T'.// ■■/■*■'- : """ 7 ' "» • »' . ; • 

. v " ■ ' ■."?fa£- J - — ' ' 'V . ' V " , :-. . 

: , ^.X0.::'ui/?r , 28Si:- ThionyJSMWitfe (0.51 7.04 rtxmol) a/id N.N^frrreth (t drop) were added ito absolution of D,L- ,/: 

;<?|gpogJutaTC acid'(909 mg; 7.04 mmol) to totuena (4 mq antf me mixture wa$ stira* at 50* *C tor 40 minutes. After 

* _ - 

. ..;» v . ; ; r > r \^ 1 35 'Tnmoi) «and • thethytemfne . 

/ : s * > 3 ' 

^ •:■ - 1 i v.:; ^ A*wafc»tottJW-pouf^ mtn th^ «azahmi5^ w^Bthy*.acetate^etram«tofur^ *- 

# -i ; > ^hecoihrtbirieaof^ 

»v;.:? $? f J r :':£ .. ^vpcwurje. The Tesio^.waa jhu^^ on a basic sijica ge4 : (ethyt acetate) to obtain a free " " ' 

= '^-^^^^^ . 
.. -I ['•%'■- AfflSlfy . - .. . . - ... / ' ' \; V.:: 

.f.-.- , v^r A r uofplto us. . . . ;■ '.v -- \ ' 

:W ^\^'^Iy.^^EXAMPl£^26 ' . ' 'f . - ; . .;. ' \ ■ ' ; ^ "t ? V\ ' /v "V s . ,; \ : K ' 

" - r; " "* "3-pyridinecarboxamide 

[1266] N.N'-Carbonyldiimidazole (160 mg, 0.989 mmol) was added to a solution of 2.6-dichloronicotinic acid (90%) 
(1 : 88'mg;;0:881>iTimol) : in^vN<iirmtriylforma 

: 'wasaddedtothemixdTO 

.;.-5o .r ; .»C foT;15houTs. Water was ppured^^ « 
1 . rf ^^^r/furan^The'-comWnBd^^BBnte tayerwas washed. with ^water^ anjtfiwja^jdrTed ovef sodlum:sutfate f filtered.and concert- . 

' - ^ '^JtratBd under m 

'■• . * . ethyl acetate 2:1 !oVombMkJ£); crystallized from.ethyl acetate-hexane to,obtam the We compound (06 mg t >yieW: ' 
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EXAMPLE 527 

»• * *phenyl]acetamide hydrochloride ■ " 

5 • • . - - 

' 11267] N,N*<;arbonyldiirnidazole(151 mg, 0.933 mmol) was added to a solution of a^S^.S^-tetrahydro^methoxy- 
3 t 3 l 8,8-tetramethylfuro(2 l 3-h]isoquinolin-1-yl)ben2enamirie (327 mg, 0.933 mmol) in N,N-dimethylformamide (3 mL) 
•4 . .and the mixture was stirred at room temperature for 1 hour. 3'-Aminoacetanilide (140 mg, 0.933 mmol) was added to. 
. .' the mixture and the mixture was stirred at room temperature for 3 hours. Ice water was poured into the reaction mixture, 
- ■ io: : - „ which was extracted three times with ethyl acetate. The combined organic layer was concentrated under reduced 
£ • . \. . 'Vtf "^pressure. The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 1 :2, ethyl 
'^if-l v-; .'ill. .estate followed by ethyl acetate/methanol 20:1) to obtain a free base of the title compound. This was dissolved in 
ethyl acetate, combined with 4 M hydrogen chloride/ethyl acetate solution, concentrated under reduced pressure, 
-»...e : v ivv.ariturated with diethyl ether to obtain the title compound (128 mg, yield; 24%). 
'-'V Amorphous. ,• • r -. t 

•\ f • "*v ' ' w U0H*);'7.t3r323 (4M, .roj, 7^7^(4I-I-; iny^aOtlH.flD/aSS: (1W,-S) f :flL93. 0 H,.s): . .. .*V*V. • «V: « 

v'./V'-^-l 'r"*<EXAMPUE52B " ". ' ' " • \ '. ' " ~ ' \ .?' 4 . ' c " 

Xi ; ,.: vS| ^Sr'ltttq? ^SodUm-|^a|^121\ing»li.Vfnmo0 1 ind tmioroa^Btfc'actd{0:a6 mL^4.87 < nmwi) were aided to a soiutran 
£; fi i 3r(a*4;e^letrs^oto^^riemo^ mg;0:933 mmol) 

» . > % • . >25^ *in tetrahytirdfuran (Trrt) with cooling m ice, and the rnixtufe'was^tirred at room temperature tor 1 hour. The reaction 
iffi'tf-t&'^hf ' * ^tnixuire^wasneutralijad with aqueous solution of .sodrum hydrQ^/w^^ 

wastied wrtfi.afcrine, dried over/sodium sulf^ reduced 
v* ' ; ft v . ' r - f "t^^essum: ^e^residua wjtf<aiitojactB*to;axdum^^ a.taatc^wtfc^ gej (Hm^acstate) ; nrystaftiied 

■ ; \V £ ■ ' ^'JftPffrd fisaii re y yl ettyr. |p tftto compound (303 mg, yiahfc 83%). > 

'V.. ^^^MlllliCpC^ 3),i4.89 (2H;isrs)vB.60 fJH,.s); '658 

v.*. . v,pH,;d,^^7:£*1ztf^ J^B^Hz); 755 (1H s). . ' .' V ■ < > 

■;' • ■-.'*! ' \ ■ • ,. ?• y ■ .j \ ^ "- ■ ' • i • ; » • 1 . : ^ • . 

.^:i)EXAMPtE:529 \ ' ^''-'V* ' ... \ '' ; .t. -.^ :v; ' . -i 

- r . (350 mg,' 

, ^ . A^^^ 

•> '. . t', V ;;rmaaom;wafi;neittralizEd 

v. : ; combined ^^nic.la>Br^ a*rme;dHBd enter sodaim sulfate; tittered and omcentratedimdeT reduced 

t f V::* v .pressura. The resioua was subjected iD.a.cohj^ siiica get {hajrane/ethyl^acetate 1^2), 

- ^'crystallized from ethyt acetm^ 
« Melting point: 108-109 °C. • 

1 H NMR (CDCI 3 ) 51 .26 (6H, s), 1.33 (6H, s), 2.22 (2H, s), 2.70 (2H, s), 3.28 (3H, s), 3.93 (3H, s), 4.42 (2H r brs), 6.62 
\^:.^s);iZ.30-7.:52.(4H;-m). ■ 



;50 



? \ . * •I127D] -."Phenyl t*tforcxan^nata lO:n.;hi^^ and trietrrylamfne -J0.n3 frtU 0.902 mmol) were added to a 

'" : 0J902rrirnof) mN f M-dimelh^^ attawiampanituftfton^rMetr^ 
- r'.y?" hydrochloride (73:mg,,r;08TTwno4) and tnethytamme (0.3t,ml42^fi mrno4) were added to the mixture, and.the rraxture 
V? >* " V; 1 v'r r;;ifwaa stirrBd.atrorjmtenTpefaturefor 2 hoii reaction mixture ; which 

. ' ■ ' : w as extracted three times with ethyl acetate.- The combined organic layer was washed with brine, dried over sodium 
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sulfate, filtered and concentrated under reduced pressure. The residue was subjected to a column chromatography 
on a basic silica gel (ethyl acetate followed by ethyl acetate/methanol 50:1 ), crystallized from ethyl acetate-diisopropyl 

vT.**:'-^ ^ ^ether4osobtain-the title compound (276 ™g;«yietd:.<76%). ....... , ■ * 

; Melting point: 125-127 °C. :( "-" ' 

: 5 . 1H NMR (CDCy 5 1.24 (6H, s), 1.31 <6H, s), 2.29 (2H, s), 2.69 (2H, s), 2.74 (3H;d/J = 4.4 Hz), 3.92 (3H, s), 5.13 
(1H, brs), 6.60 (1H, s), 6.95 (1H, d, J = 7.6 Hz), 7.02 (1H, s) ( 7.21-7.39 (2H, m). • 

h. EXAMPLE 531 

. io. 'NK2-Py™jinyl)-N43-(3,4,8,9-te^^ 

..- V 11271]. * Triethylamine (0.13 mL, 0.899 mmol) and phenyl chlorocarbonate (0.11 mL, 0.899 mmol) were added to a 
solution of S-fSAS^-tetrahydro-e-methoxy-S.S.e.S^ mg, 
\ 5; "^ : ^ : .0^©9mmol).in KN<liniethylfomiamideP mL) with cooling in ice, and the mixture was stirred at room temperature for 
.*\ : "V»^ -Hl0 : ,minute8. 2-^minopytidine (93 mg, 0,969 mmol) was added to the mixture and the mixture was stirred atrroom 
_ -.temperature for 2. hpumaiid^^ 

iWiOBW 

r \i- P^es^uw: Th# residue, was-subjected to.a^otufnri c^romatographyTjn a/basic siHca gel (hexene/ethyt :acetate \;.\ 
. 20 -Melting point: 1 B9-1 91 °C. 

• y?H NMR(COCy 5.1-27,(6H, s)r1^2 (6H, s) t ,235 (2H t s) t 2.71 (2H, s), 3.93 .^ r s)/.A£2^H«)^^- (1H:'d; J «8.0 
- ,, f H2);r6.9t^.^ (IH.d.J^Xe^Z), 

- sotafon a^sodiura i*torte.was^uredhTto th« 

/ r'vjii^ ri '^jfiaclion Tnaturar which .wascexti acted three times with ethyl acetate. The cornbmed organic layer was washed with 
* : -c vTlV&riWi. dried ovqt solium sulfate, Sftered and concentrated under reduced pressure. The residue was subjected to a 

ft-*?9v:^^ . „.■■■.. --.^ •■ 

- 'V . v " ■ .■■•■■■■■>;•* 

' ■ • ■'■ ',.-/. . .'" : '•; ■ • . .. »■ ■■. ' 

'■*'■■*** '11273] Potassium tert-butoxide {B6 mg; 0.770 mrnoiy was^added to a solution of N-(2-chloroethyl)-lsr^3-(3,4,8;9-tet- 
^5 rahydro-e-methoxy-S.S.S.S-tetramethylfuro^.S-hlisoquinolin-l -yl)phenyl]urea (351 mg, 0.770 mmol) in N.N-dimethyl- 
formamide (3 mL) with cooling in ice, and the mixture was stirred at room temperature for 4 hours. Water was poured 
:> : :!• into 'the reaction-^ 

*, v/bnne/pfted over sooUu^ wastved> 
... ^r.iwititftffeo^ ?L \i ^ ;. v.- ■ 

Melting pomt;225-227 °C. - , v^' - " 

. V- ; • .i , v;{2H. ; t, J^;B:me). 4 ? 50 {1 H„s), 6.60 ,(1« r «) f ^/05 il^.d,^- 7»M}» ^^5 (1«.'C:J * 73 Hi); 7;35< W..s):.7-JB0 (1 H 5 
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EXAMPLE 534 ■ 

: ■ hydrochloride . ' 

s ' _ . 

[1274] Chlorosulfonyl isocyanate (0.14 mL, 1.57 mmol) was added to a solution of 2-methyl-2-propanol (0.15 mL, 
1 .57 mmol) in tetrahydrofuran (3 mL) with cooling in ice and the mixture was stirred at room temperature for 30 minutes. 
.. \ .With.cooling in ice, 3-(3,4 l 8 l 9-tetrahydro-6-methoxy-3,3 t 8 I 8-tetramethylfuro[2,3-h]isoquinolin-1-yl)benzenamine (500 
* • ": ; mg,T.43 mmol) and triethylamine (0.24 mL, 1 .72 mmol) were added to the mixture and the mixture was stirred at room 

io -\ temperature for 2 hours. Ice water was poured into the reaction mixture, which was extracted three times with ethyl 
v . \ . • acetate-tetrahydrofuran. The combined organic layer was washed with brine, dried over sodium sulfate, filtered and 
4 .".v v. , > ..!.;; ^ ^^.concentrated under reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ 
ethyl acetate 2:1 followed by 1 :1) to obtain [[[3-(3,4,8,9-tetrahydro-6-methoxy-3,3 t 8,8-, tetramethylfuro[2 t 3-h]isoquin- 
, : ; - . • vr^fV : ^fr- 1 -yOP n e^^ acid 1 ,1 -dimethylethyl ester (51 0 mg, yield: 67%) as crystals. 

"V( : . *;>.-*> ^vmNMR(aX%)61.27(6H,5), t.33<6H,s),.tAt ; (W,xB).2^2(2H,S),2.71 (2H, s), 3.93 (3H/8), 6.62 (1H, s), 7.21 -7^41 

(4H t m). , 7 V # .. 
; >,\' i • V.-. ? .^t275] v:-B«Mnt^futeX86%diape!^ 

* ? ' " ■ «id£enVatfce^5OOjn3,.0J^^ N;hWtrr^thyKoiroa!n^ cctoJiog In ice.^u^.trmiTrtxturawassticred 

• * J;.. ; x £ Ja&*e>om tenw*mtr&tot 30mr**w*: Wifoc^ 0.99l4rvpti) waa added to frie T mixture 
' % . 20 »and the mixture was.strrred at room temperature for3hours. 

> : * Water waspoured <mo the : reactU>n.mixture^a^ 
>y - . } washed with water and bnf^dried oye'r;sodium r sulfate; frttered and concentrated undenreducedpressure. The residue 

vN^'* V*' ^ : ^ w f aB ■•*fc«^M**i"lpm chromatography on a sUica.gef (hexaniafettiyt acetate 2:1) to/obtain, arv about 1:1: mixture * 
" \ • : v><meil^)[^^ 

« v ^ : caroamic acid 1 .1 -tfmetrtytethy! ester and (m6thyt)JKmeth^ 
-v ; r/:l vV^;iJ2>hli$c^m^^ 

'*'--A\6*s!RiflnW?l. # hYjdrpgen c hto rtd Mrtrt tiyl acetate soJution.<3.^^1^ ; ad^ to?the resultant mixture (3T0 mg).and the • 
;>.' •• ;V/B*fetyr**Maltn^:&^ was neutralized 

..V. • • i >.'» * W^th^i WaquBOiiB K>tyt»n ol sodium hydroxide and trust eacxac^winYethyl acetate: The organic layer wa* washed 
£* ' F ^ - * * * V*»^#bnn»;J*ried owfiodium :5affate <L fritered gnd;C txicawa teg:uTidecTeducgd pees*ure fThanasidue vasvsut^flcted ' 

? v : . dsao^d'iin fethyt'acetate^cajn^^ 4 M hydrogertchioride/ethylacetate solution, concentrated under 

J-; f 3^f. *'.^ : ^v^AmDrphous. ,;•••-;'.>../ v,.* !■ - .. ' . • *•;':..* « , ... , ■ T : * ... * 

.... • . .' ./ • ."•"■'**/;* . - 



r lt2771 , : After separating W t N!^ttimeDl|K tbrm.^ 534; toBowed by eiutkm <with 

hexane/ethyl acetate t J2 fotiowed by crystaltizatiDn nxrojdiethyt^ther, the tidgcocnpoundiwas obt ain ed (66 mg yield - 

• -21%). .;' 
*s . Melting point: 135-136 °C. 

1 H NMR (CDCI 3 ) 5 1.28 (6H, s), 1.33 (6H, br s), 2.25 (2H, s), 2.60 (3H f s), 2.72 (2H, s), 3.93 (3H, s), 5.86 (1H f br s),. 
...6.62^1 H.^) f ;7.rar7.14;.(2H t .m) f ^ ^^7^8r7,39.(2H f ,m). 



EXAMPLE. 536 



:50 



: ! NH3 r (3;4 f 8^etrarn^Jn^^ - : > - 

P27EJ -a M.^rydr^ acetate .fcbiutiort '{3 inLJ .wla« ?^dded;to 1^ 

^:.3AB3^etran^yl^nX2,3^]is^ 
'1 -Q2.mmoi)and the^natura was.sthred at TO«mtempenature ter3 k ho^ 5 
aqueous solution of. sodium hydroxide, and extracted with ; elhyl acetate /.The organic tayer was washed with brine, 
over OToSum sulfate, fittered and.c^^ was subjected to a column 

■{ V chromatography on a basic silica geJ (hexane/ethyl acetate 1:1 followed by ethyt acetate) to obtain a free base of the 
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title compound. This was dissolved in ethyl acetate, combined with 4 M hydrogen chloride/ethyl acetate solution, con- 
centrated under reduced pressure, and crystallized from ethanol-diisopropyl ether to obtain the title compound (333 
.mg, yield: 70%). 
»\ ■: * :> Melting point: 1 91 -1 94 °C. 
5 1H NMR (DMSO-d 6 ) 5 1 .22 (6H, s), 1.41 (3H, s), 1.47 (3H, s), 2.00-2.55 (2H, m), 3.00-3,40 (2H, m), 3.94 (3H, s), 7.09 
(1H, s), 7.18-7.59 {6H, m), 9.99 (1H, s). 

EXAMPLE 537 

« .•'i5-[3-(3,4,8,9-Tetrahydro-6-meth - 

• *• ; 2-carboxy late 1 ,1 -dimethylethyl ester 1 ,1 -dioxide 

> ~ 

^ ' •. ~ [1279] Sodium hydride (66% dispersion in oil) (45 mg, 1 .24 mmol) was added to a solution of [[p-^AS.Q-tetrahydro- 

• -^y .;6r^ acid 1 ,1 -dimethylethyl ester 

C >(31 Zrng; 0.589 mmol) in N.N-iolmemyifonttemide (3 mL) and the mature was stirred.at room temperature for 30 minutes. 
With cobHng irtice, l^^rompelhflne (0:051 rnU 0^89inmt^was jadded to the mtxtore and the mixture was stirred 
vat rponTtenrpexa&^to reactLonjnature, wtucfrwas.extrected twee. with, ethyl. 

acatatd:\The combtneCorganjp layer*was,waBljedi»itb wfjteT«and«a brine, dried over sadHirn-sulfate; fttered.and con- ' 
j v '// * centra tod Under reduced pressure*. The residue waffsiibjectedyto a c«lumnxhromatpg«phy onabasic sittca.gel #iex- 
^20 ,< ..ane/emytaceialG 3:tvfoll^^ obtain the title compodnd (133 mg; yield: 

, 41%). . , , ; ^ / 

: : MeJtin^point: 157-159 °C. ... - 

; ^JKH'NMR {CDCy 6M24 (6H/s). 1.32 (6H/5). i;5ff<9H, *), 2,26 PH* ttrcK .«68RRH,'«); 3.7!8-3.65 ^tnJ^^^H, 

j;V|^>s) f ^92#^ .i ... 

'- ?5 ' ■ • • " \ . . \ *"\ - ■ 

! ,.V4.*EXAMPLEv53fi ' 5. - . >' ' \ V .< ■ * >; :v 

, } ■ , . \ ' f \' . 1 ' . 1 '" ■ : \ •» 

\30 - ..;.V':- ; Vi ? V' * 1 ' : * 1 "J ?\* 'Jt "\ -f *• 7.*. ■:*.'. v 

ecid 1,1 -dimethylethyl ester 

. rfy'oem^kM ^&Hzatpeous>;a)hfo and, extracted .twice with ,ethyJ^ace^ate.^fte combined 



;:;?*y;7;q4-7^ •;;**• .•" • ... ' > 

r-40 ' . ;•■ . • 'j ■ ; • v • ■ ■•' " ■•. 

■ v -...;.::vEXAMf?LE.539 ■ ' / ; - , ' ' 

" v "2-acetamide 1 ;1 -dioxide 

45 ... v • 

[1281] Potassium tert-butoxide (77 mg, 0.687 mmol) was added to a solution of 2-[3-(3,4 1 8,9-tetrahydro-6-methoxy- 

• *3,3,8,8rtetrajnethylfura^^^ 1 .Jrdioxide (313^rng/0.687 mmol)Mn^W;N- 

. ;.dimethytformamide (3 mlj anp^tte mp^ure w& z^ti^ ro^ t 

^ tor 2 flours; and 2-6n> 
& rroacetaniide {95.Tng t - 0^67 nimoi).w^ 1 hour. 

* / > < Water was poured into the reaction motture;wnk^ organic • 

iayer was washed with brine, dr^w 
.? /wassubjartedtoacolurnnchromat^ " 
. . ;by ettnylecelatamTeih^trlnfiir^ 
"«\ ground |2D^.rng,:yieidr59%). . v/.^W '^ .-• 1 - v; U: \'Kd^V' - • ' v . ; '' ' ^''"v^'^-.V/- - v v'-.:*.» •♦/'V^/*/ 

Metting point -206*206 »°.C. • ' / . ' < v • . * 

v HNMR (COCyai^S (6Hf.8)^1:32 (BH^y^^e (2H t 0/^)^69 (2H^K^2Lfi5 (2H;t; J = 6.6 «2), 3.85 (2H, s) r 3.92 
<: >. .: (2H, t, J = 6.6 HZ), 3.92 (3H^ s). 5.63 (1H. br s), 6.61 (1H, s), 6.62 (1H, br s), 7:26-7.30 (2H, m) t 7.38-7.45 (2H, m). 



EXAMPLE 540 
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; ;.v^. , 5-[3-43A8 < 9TTetrahydro-6-methoxy-3,3 l 8,a4efr^ 
2-acetic acid ethyl ester 1,1 -dioxide 
5 - ' 

[1 282] Potassium tert-butoxide (695 mg, 6. 1 9 mmol) was added to a solution of 2-[3-(3 l 4,8,9-tetrahydro-6-methoxy- 
S.S.S^-tetramethylfurofrS-hlte^^ 1,1 -dioxide (1.88 g, 4.13 mmol) in N,N- 

. dimethylformamide (1 5 mL) and the mixture was stirred at room temperature for 30 minutes. Ethyl bromoacetate (0.46 
- ' '.mL, 4.13 mmol) was added to the mixture, and the mixture was stirred at room temperature for 1 hour Water was 
■10 . - poured into the reaction mixture, which was extracted three times with ethyl acetate. The combined organic layer was 
.i ■: vwashed with brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue was 
■it 3. ^subjected to a column chromatography on a basic silica gel (hexane/etnyl acetate 3:1 followed by 1 :1), crystallized 

from diethyl ether to obtain the title compound (583 mg, yield: 26%). 
: . *.*»IMtfng point: 153-155 °C. - \" •*■'* " 

<Hi NMR (CQCI3) 5 1 .25. (6H t . s)"?l JCT-^Sti t.y^ '7.0 Hzj, 1.32 (6H; s), 2.27 (2H, s), ZSB (2H,.s), 3.73 (2rt; t, J = 6.2 
fr < !, Hz),3^ (2H,.m). 

■ ■ • . ' ' . .• • ; .V ■ ' -* • : -S * • ■> ; : v.\ - - -v.. ; 

. r * . . ^example 541 > - - . > ": f' - ~ ~ ^ /- ^ „ ; 



. .;j)hsnyi]acetaniide dihydrochio/lde 



\x . - -JStl 283] ^P,C : 3»Af^c^i^otfdinoWeX83 mg, O;B2£mrru>0 ^potassium cad»riatfc'(f 1 4ans£j0 ,325:mmpl>fefvd potassium 

:«/ ^ethytfuroRS^hJisoquinolin-l -y1)phenylfecetamide'(320 mg,0.750 mmol) in*N ^-dimethylformamide (3 mL) and the mtx- 
£>Sj£ture was stirred at€0 # C Tor 1 hour. An aqueous solution ot.4bdium ctrlomte was janired into the reaction mixture , which 

V vv ■<* • v>ra£ extract twice with ethyl acetate -tetrahydrttfuran : The ocmbhgtf organic jay*/ warwashed with brine;<dried over " 
r ;?^odK^'i^Bte; r: t^ * ootumn chroma- . 

v v ^ingr^ fDQonetttjy.eftyl ac*ttieVm*tharolftrie^ 

vs %&&tfieoe^tt ethano±-e1h*i HDetate-dnsopropyt ether 

:;v.sw/9^ -/ ■. . ■ -r- 

->.-^€XWyKIiE5^ *' • A - : : : ■ /' : »- • ' , ^' ' v : • : 

./.■•■ ■ . l/ - . *' **. .•; ' • . 

*1-yt^heijy*Jacela7TiKtehydnQchtohile . ' ' 

; V ? :J{12841 ? JD.Lra-AnTino^^pyfTDfidmohe (87mg; 0^1 TTHnoJ),^otasshinrKtt^ andpotas«um 
. ' "'■ iodide (1 3 mg^ 0.0792 mmol) were added to a solution oT 2-ch1oro-N-p-(3 f 4,8 J 9-tetrahydro-6-methoxy-3,3 t 8,8-tetram- 
« ethylfuro[2,3-h]isoquinolin-1 -yl)phenyl]acetamide (338 mg, 0.792 mmol) in N.N-dimethylformamide (3 mL) and the mix- 
ture was stirred at 60 °C for 2.5 hours. With cooling in jce, acetyl chloride (0.12 mL, 0.174 mmol) and triethylamine 
. M0.36 mU 2.'61vmmol)^were^added 

vwas poured mtolhe-teactio*:^^ ; 
>4washed. wto^brine; . ^ 

•so : ;-subjected:to a columi chTDmato^aphy oma te acetateAnBthanpi-SOtl; foHowod tiy 10:1 ) to otftain 

S'a-free .base :of the chtonde/ethyl 
: ' . >; : - acetate sotution/jconcemraxed;Un^ pressuns , cryslaflized 1n*n .ema^oH-ditsoprDpyl ^ethar to obtain toe title ; 

•compound (167 mg, yield: 37%). v . ;■•'*?» ''- ,J ■!"'.» « . 

. . ^.. , Mettingpomt:.19X-200. o C. . ; : ' "[ : */;*- % V " v " -^y*' 

- ^^.U.r5-4:81 (3H,^),,7,10 (!H/s)r7^9:<0.5H, d f J^7.6 fte);.7^5 (0.5H, d,. J l= 7.6 -Hzj,- 735-7.67 (IH/m), ^.70-8.05 
r*f.V(1H; m) 4 T.9S (W, s), B:i2 , s), B.19"(05H t s) f 10.49 (0.5H t \s),.U^3 (05H f s). 
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EXAMPLE 543 

> 2-[Methyl(2 : oxo-3-pyrrolidinyl)amino)-N-[3-(3,43^ 
•- : 1-yl)phenyl]acetamide 

* • 5 '" ' 

[1285] Potassium carbonate (89 mg, 0.645 mmol) and iodomethane (0.021 mL, 0.338 mmol) were added to a solution 
of 2{(2-oxo-3-pyrrolidinyl)amino]-N-[3-(3 A8,9-tetraty^ -yl) 
phenyijacetamide dihydrochloride (173 mg, 0.307 mmol) in N.N-dimethylformamide (1.5 mL) with cooling in ice, and 
; the mixture was stirred at room temperature for 2 hours. Brine was poured into the reaction mixture, which was extracted 
10 * . twice with ethyl acetate-tetrahydrofuran. The combined organic layer was washed with brine, dried over sodium sulfate, 

• V ^filtered and concentrated under reduced pressure. The residue was subjected to a column chromatography on a basic 
:'!>':* * j •> 'S~45ftica gel (hexane/ethyl acetateAriethylamine 30:1:1), crystallized from ethyl acetate-diethyl ether to obtain the title 

compound (4 mg, yield: 3%). 

• V-:* Melting point: 112-1.14 °C. " -.v 

* s liSS^tfH NMB {GDGI3) ,6;1 123 (3H f *) ; 12*(3H^ 2.50. <3H. s), 2.66 (2H, s), 

;-v: E .XAMPLE' 544 . : . .'. ' . 

20 " • ;• - 

. ^(6r£thoxyr3 A6. Wefr^ 

3 i VsStlUPBl- soUrtiontt >ethyf 3-cyanobenzOate (27.6 g t 157 mmol);in acetic ;ac« (90 mtHohiena (160 mq was^treated 

r ,~ ^ : 5;^s.-V, 5^betuofuranyf)-2-methyl-1 -propanoi (50.0 g, 1 89 mmol) was added thereto at room' temperature ,?and the mixture was 
tv W.; '/juiSptinW at *C:for JKIjour^Ethanol (105 n*U was added dropwi&e to the^nocturfi and the mixture was stirred at 75 °C 
'J: '^^/^Y^^^/ 3 ^^ ^ 3 ^- 1 ^-^^^ Wot the reaction mixture, OTdjbe organic phase was separated and extracted with 
V * M hydrochloric ac^Thacombined aqueous Jayer was neutralized w itb cone * aqueous emmome , and extracted twice 
■ .V 1 ^,w|th athyl acetate flfcTtaB^cqrnWnettorgBflfc layer was wasted with 0.5 II aqueous solution sodium hydroxide (II); 

Hf'*- l-M^^Bixe^^ - ( * . 

"V'V •* ^Itettingpoirit: 3TM00 °C. • " : - - _ r f ' : ' ""' 

ufe Vl; *i>: ^NMRXCOPs) 5 4^i6H > *)r.1^3018H^1i»(3H r t t >liW7.S H2y.xT.47 <3H, t/21 «<7.1«Hfl/2.;t5 (2H.3), 2.68^7, 

1 .f-Hi^E9firiBHRlSB545 ' ■ . . . " ' :.. -r- ■ • " ' <\ ' ■ .'V- * : - 1 

" -> • \. ' "■.'•Ai^ . ' .-. " • v >i....*V-> - . ' ■ 

• ??S; %'*|t»l - The ftquaous tayais'trt i6XA«IH^ : S4»-#WtWM'jM^ -hetifealfeal w'tm. 5 M ti yd ro ch ioric acid, 
v m k . -': ' -n^aad extracted, three times with:etrTyt racetate-4etratTydrofuran. Tte ccmhined organic teyer was concentrated, under 

. . . ■ ' ; , \ \ T '^ 

/''Melting point: 137-139°C. . \ 

45 1H NMR (CDCI 3 ) 5 1.28 (12H, s), 1.49 (3H, t, J = 7.1 Hz), 2.17 (2H, s), 2.66-3.10 (2H, br), 4.23 (2H, q, J = 7.1 Hz), 
6.65 (1H; s), 7.33-7.41 (2H, m), 7.94-7.97 (1H, m), 8.27 (1H, s). 

- • ^;€XAMPLE"546..* ' 1;-' : ; ;\* fh'y ■ ; ;/ ; - r ■ . , ;-.. 4 r/^-'.M ; 1 ». 

W * r - *^^thc^3/43,$-tetra*trt^ 

/.J v.- J-; ^ I12B8] /^(B-E^oxy^^iB^tetrah^^^^B 

; i . mmol) was d issotved m ethyl acetaio^M i'hydrbgen chjoride/ethyl acetate solution was added thereto, and the mixture 

sj::^was:'Cortcentr^ 

^;7»'^g t *:yield:. , 40%). • V«> $fc* A . ' ■. v . : ' ' ; : ' y '* 1 '' : ' " r ' 

v* Melting point -240 ?C (decomposition). ' " " / -. 

':: V: 1 « :*H NMH '(DMSO-dg)^ J 2G (6H;. s),- 1:37 (3H, t/ II = 7 .0-H2)/ 1V42 (6H, s);^.10-2.55 (2H/m); :'3:O0h33O (2H, m), 4:23 
" J2H, q.'J = 7.0 Hz) f 6.99-7.07 (3H t m), 7.19 (1H, d, J = 7.6 Hz), 7.44 (1H, dd, J = 8.2, 7.6 Hz). 
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EXAMPLE 547 

IW-tttS^fi-Ethoxy-SAS.g-tetrahydro^ , tm . . 

V-*>-- methyl]phosphonic acid diethyl ester hydrochloride 

[1289] 1-Hydroxy-1H-benzotriazole monohydrate (327 mg, 2.13 mmol), triethylamine (0.95 mL, 6.79 mmol) and 
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (483 mg, 2.52 mmol) were added to a solution of 
3-(6-ethoxy-3,4,8,9-tetrahydro-3,3,8,8-tetramethylfuro[2,3-h]isoquinolin-1-yl)ben2enamine dihydrochloride (850 mg, 
1.94 mmol) and 4-[(diethoxyphosphinyl)methyi]benzoic acid (529 mg, 1.94 mmol) in N.N-dimethylformamide (6 mL) 
10 . and the mixture was stirred at room temperature for 7 hours. 4-[(Diethoxyphosphinyl)methyl]benzoic acid (211 mg, 
:■" 0.776 mmol) was added to the mixture and the mixture was stirred under the same condition for 12 hours. Ice water 
.. . '^S. waa poured into the.reaction mixture, which was extracted three times with ethyl acetate. The combined organic layer 
was washed with brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue was 
r ; < -^subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 1 :1 followed by ethyltacetate) to 
obtain a;free. base of the title compound. This was dissolved jn.ethyi acetate, combined with 4 M hydrogen chloride/ 
v . « : -ethyl. acetate solution/concentratedund^ 

:tttlBixm^Diind.(6a2mg,.yield:.54%). . 4j ./ -,..>.. , i 

. Malting point: 1 90-191 °C. v . \\ >% \ "*«•■.- 

-•>"* NMR (DMSOdg43 2 0,(l f drop)) 6 1<1fl{6H;t f ^.^.1.H2y r »1^'(6H/^V^8 (3H/l,^ 1.0Hty,'.tAZ(&H t '£)s2!2Q'222 

20 \ (1H, m), 2:40-2.53 (1H. m), 3.00-3.30 (2H, m),.3.35 (2H t ,d r J = 2IJ9.HZ), 3,91-4.03 (4H\ m);4'2S (2H, % J = 7.0 Hz), 
r 7.09 (1H,s),X36 (1H, d, J = 7:7 Hz), 7.44. (2H T .o^ ? . J = B-3, -2-3 Hz), 7^4,(1 H. t, J =-7.7,Hz), 7.94.(2H,td ( ^Jv= J 8^Hz), 
;V "B 06 (1H, d,J^ 7.7Hz), a.09 <1H,s),. 1.0.59 (1H ; s). : _ .. 

^^'%SCAMPL£-548 - .'. V V " t . . .. . % \,, 

* v : : ^1290J #A HoWoti ot^OJ^um m^taperoa^ (434 m& 203 nrrwf) « water (£i>mt) was added to a solution of f^ethyi- 
:..;tn1<il^^ (323 mg;j0.611 inmof) in methanol 

.'^(ft-Ss^md^ reartiommbtturB, 
> • • • ^wt\j^ BKtf acteditMHoa with -. ethyl , acetate*' "The coi nttned .organic 

•Mi.^J^toy»4«fe wdshed with water and brine, dried over sodium au&a4e«ttttered and concentrated under reduced pressure..' 

i.^y Jjfrp3w.jesidue -was subjected to a coiun^ c^m>owtogfaptv <>" a basic;siitca gel (hwxaoa/eirnrt acetate 5;1). crystallized 

-*m.?£IM^^ . v . " -" . ■ ■ 

^•>/^''^^ , 

i V? ^ ■ ^ ester ;\|- 



-'. ..v^' 'tfUW] r ft 27 Mr^ut^titrunm/hexane sotutton (423 mL«&4 mmoi).«as tre ated Uii ipj wisesncc^sh^withasohitiDn 
,?* , vv " N^hl^rtetramethyletbyten (15rol>, asoJution of , 74nomor2 t 3-di- 

• • - - 'tr/dro-2 t 2<!imemy1-5-(2-me (4.68 g, 16.6 rnmoi) in tetrahydrofuran (15 mt) and a solution of 

^5 n-propyl disulfide (20 g, 133 mmol) in tetrahydrofuran (15 mL) at -78°C, and.the mixture was allowed to warm to room 
temperature while stirring for 1 5 hours. The reaction mixture was poured into a saturated aqueous solution of ammonium 
./ j . " v *chloride ; vand extracted tw^ 

v; nesium 7sutf ate, Altered aAd . confi e nt i a te d un^er re^uce^pressurei'^^ 
^^tc^TBphy on a silica gei (hexat^ 
. . ^ 2^^ethyt^-<2-niettryt-l i^rpc^ny^Z^KpTopflthio^ ,ai^ 23-djtayJfro-2 - 

% : Vjbenzofuran (4.11 g). *. : - . ' ' 

>^ ; ^P232]:.. A susperisiwi^rf 

. j (2 mLHoluene {4.5 mL) .was treated oYopwise'#ath cone. Isuthjric acid {0.3B mL; 7^ rnmoQ -with cooling.ln ice; and 
. . -stirred at 60 ?C for 1 hoiir^ 
~i'J?s /- • .^mesame tem wa^o^d.inlo:;^e k i»ec^n*rrtx^ 

i ? : ^ extracted twice, wim. ethyl aceiateVThaOT layer was washed with 

. : \ brine, dried over sodium suttate, : filtered and concentiated.ahder reduced pressure. The residue was subjected to a 
• 'v •• column chromatography on a basic silica gel (hexane/ethyl* acetate 50:1 followed by 1 0:1), and subjected again to a 
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column chromatography on a silica gel (hexane/ethyl acetate 10:1 followed by 5:1 ), crystallized from hexane to obtain 
the title compound (136 mg, yield: 9%). The mother liquor was crystallized from hexane to obtain the second crystal 
...of .theliile.compound (78 mg, yield: 5%). 
k *> Melting point: 83-84 °C. V V V ' 

5 1H NMR (CDCI 3 ) 5 1 .05 (3H, t, J = 7.3 Hz), 1 .25 (6H, s), 1 .29 (6H. s), 1 .39 (3H, t, J = 7.2 Hz), 1 .64-1 .76 (2H, m), 2.16 
(2H, s), 2.68 (2H, s), 2.95 (2H, t, J = 7.2 Hz), 4.39 (2H, q, J = 7.2 Hz), 6.92 (1 H, s), 7.48 (1H, dd, J = 7.8, 7.2 Hz), 7.62 
(1H,d, J = 7.8 Hz), 8.07-8.10 (2H,m). 

V -EXAMPLE 550 

r . to 

} t ; . sb?. S-tS-CEthylthioJ-S^.S.g-tetrahydro-S.S.S.S-tetramethylfurop.S-hJisoquinolin-l -yl]benzoic acid isopropyl ester 

• * * [1293] To a suspension of 7-(ethylthio)-2,3-dihydro-2,2-dimethyl-5-(2-methyl-1-propenyl)benzofuran (811 mg, 3.21 
. ;> ; : ^' ; .mrao!) and isopropyl 3-cyanobenzoate (552 mg, 2.92 mmol) in acetic acid (3 ml_)-toluene (6 mL) was treated dropwise 
'•/:'» t.v V^-^'^^-'Conc. sulfuric acid (0.33.ml,.6.13,mmol) with cooling in ice, and stirred at 70 °C for 1.5 hours. Ice water was 
>\ '/ : , * • . i * . -poured into the reaction mixture, which was neutrafized with sodwrn hydrogen carbonate and extracted twice with ethyl 
[. •: ; . , lacetate, Jhexon^tned^i^anjc.laye/ was. : washed concentrated 
V f ... . under reduced pressure. The residue was.supjetfed<toa:colu™ 
U V * /. ;r/l0:1) anotcrystariized ffom-pentaoe to oKain.the titte compound (66fng,tyieid:'7%). . r , ' 

- . 20 I Melting point: 108-110 °C. /.\\ ■ /V' ■ 

NMfl (CDCi 3 ) 5 1,^6 (6H^s),.1.92 (6H, s), 134 (3H t t, J m JSJHz) -1^36 (6H;.d, J .« 6-3.Hz),i2:f17 (2H, s), 2.69 (2H, 
. . f * . s),.3.00 (2H, q, J ='7S Hz), 5.20-5.33 '<1H, m), 6.94 (1H,fi), 74B,|1H. t, J b Tfthfefe (1H, dd, Jfc'ZjB^tS'Wz), 
..V ;* v-'^7.:tB.04.{fMi.t-J »«|i&*0B {1H,dd, J = 7.8, 1.5 Hz). . , ■ • 

- -4 ^WYcHXAMPL£551 ,- , ^ ■ ' : " ; . . ■ '\ : ~* : ' 

V * S':? V3^5HCyafj9^nfiJrn^ methyl ( 

-/•'•if ^^i^'ffsterhydnxjhkmde • v. .< - . T .'.j • , 

■ , ■ 
,f? . . v ;#i*uMfl^ at 100 

y •.• •':;> 1 ^XfQ^ temperature for.3 : • 

• -v vt ?• ? Boiuticm irf Botfiamiiydrcxkte^and a brine^dned pverjaxrcfeam^ii^ate, '^eTBd and cor^renhatBd uBdsr^reduced pressure . 

. Y- s ^ 

y r S<:^ Hz).,. ' 

i^bronrorderivatwe^ 

• * . * • . -f or 1 noun water waspoured Into the reaction mixture, which was extracted twice wrtrr ethyl acetate. The combined 
45 organic layer was washed with brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. 
The residue was subjected to a column chromatography on a basic silica gel (hexane/ethyl acetate 10:1 followed by 

r ; •: chioride/ethyi .ace^tosotttfiOT^CQnR^^ trw^e^aceta^,to:ol^^ 
" ;jcornpoiirtd(fl^rrtg, yteid: 74%). ■ • Y*..i>Y •% ;;' ■" - ; - .-/-Y-u - * • i- Y&i-^'-V 5 

.* >so : Melting point: 1BB-.T88 °C. Y. ' . Y '" ;V " V 'V" . » " : - V" ' ' : ^ r ' v ' " ; " ' . • • > v 

\ :>:r ^ NMR:(DMSQj^'j5 :1^25'1^H ^45 2;t5:(2H; «); ^3.1 9'(2H j : s)» 3.^ \ (3H^^/4.<32;^H t eV4I07 (3H , S), 7. 7B 

• ; '/ V-^.^IH^fJ^t ^);%B9,(1M;.d.'U ^7^6 ^.IB^^^a^lH,^; J.»>^ Hz).- 
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EXAMPLE 552 " 

i Vij:w.,.^!<.34^ acid- 
•* ■ ' hydrochloride v>'~ 

[1296] The title compound was obtained from S-p^cyanomethylJ-a^.S.S-tetrahydro-e-methoxy-a.a.S.S-tetrameth- 
ylfuro[2,3-h]isoquinolin-1-yl]benzoic acid methyl ester hydrochloride by the method similar to that in EXAMPLE 80. 
"-,'.). Quantitative. Melting point: 182-184 °C (acetone-ethyl acetate). 

■ ' 1H NMR (DMSO-d 6 ) 5 1.25 (6H t s), 1 .45 (6H, s), 2.16 (2H, s), 3A9 (2H, s), 4.02 (2H, s), 4.07 (3H, s), 7,75 (1H, t, J = 
W ...:7.B Hz), 7.87 (1H,d, J = 7.8 Hz), 8.18 (1H, s), 8.26 (1H, d, J = 7.8 Hz). 

//-^.EXAMPLE 553 > 

't «•';'» hydrochloride . ■» y, y . ■V-y >» ( . H 

>.'? V - vV-\p2^^ ettteti tos^soiuliDn Yrf ^^(cyaiDraettotyl)^,*^ 

- ^ ^ydrojB-n^tlJj^ rhg, 0c728 mmot) in. 

>, > \tf >^N,N-a^flthytformamide (3-mt) and thetoixtureiWas sflrred atToomtempfenfii/re tor 40 ininirtes.<Triethytamfne (Oil 1 
• .?o rrnL/O.BOT mrnol) and methytamtne hydroctiloride (54mg/0;B04 rnrno!) were added to' the mixture, and the mixture ' 
. y.wassli/red atroom to 

V/i; with ethyl, acetate. The combined organic tayet was. washed -with A tf< aqueous solution of. sodiumiiydroxide; water- 
X sHand brine , : dried over sodium sulfate; filtered and concentrated uj^rteducted pressure. The residue wa&subjected to 
v- ^uva'colurTm^rOTa^ :t) to, obtain a free base of the4itte compound. 

This was dissolved in ethyl acetate, combined with 4 M hydrogen chloride/ethyt-acetate solution : ;concentrated under 
W f ■> , r< \v^ t i reduced pressure, cn/staizpctff|«Ti ^hyl, acetate to obtain triple qoropQumi£139 rag; .yield: 41%). 
: . . V J* MeJtmgpoinl: 1 60-1 K "Cv,^- 1 ; ■ • . ; . " ;v - ' ":' " V;; *- 

. >•* Y^Y^ a^-4:pW2j;^18 {»t,:s),^:Q2 (2H;fc); 4.07 

*. • -3D [fy-i > ,\ ■- ; ■ - '« ' * V % \". 4 ••■ t - . - i 

..-^ '.' 'MS i^flcidlTyte 

; 

j<o f^Vnigture Srhteh **as ; 

: extracted twice; with ethyl acetate .iThe ct)n 1 «rtaci onjan^'layer waa washed with t M aqueous sotutton of sodium 
, ■ ' ^"hydnMode, water and b brine, dried over, sodium suffate, fitteitaj and xroiwjentrated under mdj-iceriprasiiuj ti. The residue 
•V-V " ii v-p *was subjected to a CTluma.xnromatography on a basic sifica gd pwxane/ethyi acetate 12), crystallized from: ethyl 
" acetate to obtain the title compound (206 mg, yield: 52%). Melting point: 130-132 °C- 
45 1 H NMR (CDCI3) 5 1.28 (12H, s), 1.48-1.70 (2H, m), 1.80-2.30 (4H, m), 2.13 (2H, s), 2.69 (2H, s), 3.25-3.40 (2H, m), 
3.74 (2H, s), 4.04 (3H, s), 4.69-4.77 (1H, m), 6.15 (TH, br s), 7.47-7.49 (2H, m), 7.71 (1H, d, J = 5.6 Hz), 7.88-7.95 
<\ :^(2Hrm). . _ .-.«•.*' . - 

• v'..i.i '^scampless / v : -\ t ; -.';,.':' f V ■ ii* v * : .■•/>; '■ y-.-/ 4 - ry 

.V.50 • * . ..'*".. . f * * **; \ ' . " ' . 

-i .-v.^'^Hre y z.u<\> ■: ';*yr. . -»y y -j-t- 7 .v.- l j/. 1 *V* : -y ^ - 

' * jv^as i.^l^trn^S-^dirne^ addedtoa sotution of 3-(5-j[cy- 

■.- ' J ; ^a^omBthy^3;43 t &rtetna^ «yi}benzoic - acid ? hydrcchtoride 

V - r v:^:^ (2:24 9, 4:92 mrhoi) and etmj^ 2-anTmotsobutyratB hydrochterider(907 mg, 5:41 mmor) in N t N^ftnethytfo m i amide (10 
:\ ml) and.the mixture was stirred at room temperature for 1 .5 hours, ice water was poured into the reaction mixture, 
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which was extracted three times with ethyl acetate. . The combined organic layer was washed with 0.5 M aqueous 
solution of sodium hydroxide and a brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. 
. . The residue.was subjected to a column chromatography^ aoask^iJica^ 
' " v ' 1), crystallized from ethyl acetate-diethyl ether to obtain the 1 title compound (1.50 g, yieJdf57%). v -v 
5 Melting point: 126-128 °C. 

1 H NMR (CDCI 3 ) 5 1.29 (3H, t, J = 7.0 Hz), 1.29 (12H, s), 1.68 (6H, s), 2.13 (2H, s), 2.69 (2H f s), 3.75 (2H, s), 4.04 
(3H, s), 4.24 (2H, q, J = 7.0 Hz), 6.89 (1 H, s),.7.46-7.48 (2H, m), 7.81 -7.89 (2H, m). 

?' . EXAMPLE 556 

• ; V^N^3-[5-(Cyanomethy^^ 

2 -methyl alanine hydrochloride 

u .;": , v^\ , )f.ft3p0] 5 M aqueous solution of sodium hydroxide (2 mL) was added to a solution of N-[3-[5-(cyanomethyl)-3,4,8,9-tet-^ 
Y^«*V;^rahydr^ ethyl ester (1.05 g, 1.98 

. i » rnmol) m ethanbl (B mL) and tjie rnixture.was stirred^ai room temperature for .1 hour. Trie reaction mixture was made 
, < ^aoric.with 5 hydrc^ore;acip\ .and?iheisolvOT« j^.tfistBled'off; The residue.was fl^^ed immethanol; and the 
7*ij ~ insotubles were filtered off. Ihe.filtrate-w as concentrated, under reduced-pressure, and in is pcoceduia was~repeated. 
*. r% i iVthree 4 times. Jhe nasionje waeXrysJaUized fromacetorte-ethyfcacetate tadtftflin JhctititLe compound (1^04$, yield; 97%). 
' 50 ' Melting point 1*91 -.194 *C. . — > 

. NMR(DMSO-dg) 5 1^27 (6H, bi\s), X.A2 (6H, or s), 1.4B (SH,S), 224. (2H, s), 3.05^3^0 ,(2H, ro),.3^5-4.13 (5H,.ro), 
. ' f f 7.65-730 {2Hvml* : \fifl2Q (2H,,m)^ 830 (1H, s). 

' ft EXAMPLE 557 . ; ' / • - - 

25 v - 

:;V T;«!J P^l.-**^*'*^^ and * 

i 3 • *m>met^ :.aad thydrochtoride • 

^ >;t (248 mg7 2.24 rnmol) inN^imemyffonro^^ the ' 

s. v;l wwcture yfljstinpriftfjoorrut ej ^ pe r aiL ro foj;j8 hours. Water was poured mta the reaction mndure, which was extracted , 

.;.:.^^jcflethyi J Btherito . . - ..>o- • : : » .u- 

v .: j'f. . } lAnioiphous . . . -.s- • ■•• > . . 

*^?y(3^ ; - ^ • 

^.*nzmUWm3ESSB • ■ " / . '." ' : . : y ■ / : * ;'. ; . 

45 N-(2-Amino-1 ,1 -dimethyl^-oxoethy^-S-tS-JcyanomethyO-S^.a.g-tetrahydro-e-methoxy-S.S.S.S-tetramethylfurop.S-h] 
isoquinolin-1 -yljbenzamide 

;;[1302] T^yotory-tH^eT^^ 
. ■ -i ^fcodiiraite hydr^ 

> • :ttydriKSitoncte *{521 Jmg, \0.965 
? ; *mrnol)in.N ;rWimetty 1 0'mmutes, Tnethytamtne , 

> r i- Tf{0i40 mU 2.9Dtmu>l)i(«as Added to tte maturo and tfte.rntoiire.wafi ^sfincd m roor^ ternperatum torS twufs.. tee water 
* was poured into the maction^mhaure; f wWch was.extracted twice with ethyi. acetate, l^e combined organic layer was 

- jv^washed with waterer^ Tfie J fesich*e;. 
•<<S5 was subjected to a cobnrtn jChipmato^ acetate" 1 ^2'.(ottowBdljy'«thy».aoEtate) ; i 

Metting point: 217-21 9 °C. .: .... * ■ ' ' > • * "* ' " 

;:. r i . ;, 1 H NMR (CDCI3) 5 1.29 (12H/s), 1.71 (6H, sy t 2.1 4^(2H t ' s), 2.69 (2H, s)^.74 (2H,. s). 4.04 (3H, s), 5.44 (1H, br s), 
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:1 



6.42 (1H, br s), 7.26-7.27 (1H, m), 7.47-7.48 (2H, m), 7.84-7.89 (2H, m). 

r.^^.JEXAMPUE 559 . .. .. : 

5 3-[5-(Cyanornethyl)-3,4,8,9-tetrahydro-6-metn^ 

2-oxo-2-[(2-oxo-3-pyrrolidinyl)amino]ethyl]benzamide 

;.*.v"£1303J 1 -Hydroxy- 1 H-benzotriazole monohydrate (138 mg, 0.904 mmol), triethytamine (0.29 mL, 2.06 mmol) and 
V;. 1 -ethyl-3-(3-dimethylaminopropyl)caroodiimide hydrochloride (205 mg, 1 .07 mmol) were added to a solution of 
10 v N^3-[5-(cyanomethyl)-3,4,8,9-tetrah 

•-.1- alanine hydrochloride (444 mg/ 0.822 mmol) and D,L-3-amino-2-pyrrolidinone (82 mg, 0.822 mmol) in N,N-dimethyl- 
< •..;." r ^onnamide (4 mL) and the mixture was stirred at room temperature for 6 hours. Ice water was poured into the reaction 
mixture, which was extracted three times with ethyl acetate. The combined organic layer was washed with brine, dried 
• iV^./^over. sodium sulfate, filtered and concentrated under reduced pressure. The residue was subjected to a column chrc- 
■ v-Wi/. 1 ' matog raphy ,on a basic silica gel (ethyl acetate/methanoJ 100:1 followed .by 10:1)„and tha>;resultant crystals, were 

. washed with^opn^yle^ : ^.^V 1 ' 

^msmWPOmt: 137-1 39 . V : . * . • ' - ?: ' ' % *\ : . " 

% \k -NMR (COG^VS £29 -(1 2fcl, s). t&Q (3H;s);3.72 (3H,rs)/.TS4r2:0B (\Hfm)72.T442H; .s),-2m69 (8ff; s)^2.70^M5 . : 
/ "^H, m); .3,16-3.4S (2Hf<fc},*.7S (2tf,s),:4.04 (3H, s),Ji.26^^4 ({I H|j«i)/Sj99 (WH.'fi) J6.91 :(tH^d,U « 3.6:Hz), 7 13 
\20 ^H.S). 7^7.49'(2H, Tn), 7.87 H (2H,.s). / , ;. *: ' . - _ , 

/. ,:^'aCAMHLE 560. " N V;^; - '.':.;';»"■- • . ^ .. ' • \ { ' " 

• V. ' \ .... I ' - ;;v; r-,; : V ;, • ' ' ? ' . . .... *" v 

/f-O '"<'"< V/r' i 
*, *- ; f -•'--•25 r. • - ■' - ' • 

V^.'Vi *H Manganese (dioxide (4£Q g t SMcmtOi) was adtted.tora.wjiitiotf 

t ' S : 'tframemyk^n<^ mixture was. stirred at 

' V.: : ^rS**^ *^ , 

■ . na ; 

- ■ ,» :« 
1 V^^ , -VMalllng#Bint. i ia6-1dB a C. : ! - «. :< - \\. v\ »s •/ - *. •'. 

■ Vtt*V> te .^ • • •'. : '* : « 

: > . ■. ■ *. . 

:r z < <ta£^ ;." 

: J.; ^ / 5 ; i ^'* V : -r^ 

- i - • ^neutralized witb.conc,. aqueous, arnmoiiia and extracted twice t wtm layer was 

v v v. = wasneC j with water and brine, dried oversocfium sulfate, fittered and concentrated underreduced pressure.The residue 
« was subjected to a column chromatography. on a silica.gel (hexane/ethyl acetate 5:1), and the resultant crystals were 

washed with diisopropyl ether-hexane to obtain the title compound (55 mg, yield: 53%). 
*/. .^Melting point: -166-1 68;.°C. ' - 

■ JHfJMR (COCy W:21^ 22»7^3?|6H f a};V: , » 

' tV .50 ;-€XAMPL£562 ■ ' ' " ' .. " - ' . " f . ? ! V; - *\ * ' ? " \: - ' 4 - 

: i. ■ v { i^ ; u 

■ ■ * -hydrochloride * , . . . . \ - r - *\ i- ^ 5 * " " J ' f 

v'-.'.'i^fV^ i1.7tn^--32.0;mmol)weT8.atWBdtoa^s^ 

a ;r -A- ■ • rf; • ;/7iolir^1?yl)be7ttoic acid (5.03 12.8 mmol) in acetic acid (10thL) and the mixture was stirred at 105 °C for 14 hours. 
Vr - »*« i* ; Paraformaldehyde (94%) (409 mg, 12,8 mmol); sodium bromide (1.45 g, 14.1 mmoO and cone, sulfuric acid (0.68 mL; 
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12.8 mmol) were further added to the mixture and the mixture was stirred at 115 °C for 10 hours. The reaction mixture 
was adjusted at pH 8 with 5 M aqueous solution of sodium hydroxide, and extracted with ethyl acetate. The organic 
-.^ -.....^vw.layer.was washed with brine, dried over sodjumsulfaEe^Utef^-andcorc The residue 

* * • : was dissolved in ethanol (1 2 mL) and thionyl chloride (0.65mL, 8.94 mmo!) was added thereto with cooling in ice, and 

5 the mixture was stirred at room temperature for 24 hours. The solvent was distilled off under reduced pressure, and 
the residue was combined with water, neutralized with sodium hydrogen carbonate, and extracted twice with ethyl 
acetate. The combined organic layer was washed with brine, dried over sodium sulfate, filtered and concentrated under 
*. reduced pressure. The residue was subjected to a column chromatography on a silica gel (hexane/ethyl acetate 5:1) 

* : "..to obtain a-fS^bromomethyO-e-ethoxy-S^.S.S-tetrahydro-a^.S^-tetramethylfurop.a-hlisoquinolin-l-yllbenzoic acid 

. . to : ;:ethyl ester (170 mg, yield: 3%) as an oil. 
»" -V\\ *V.*.1H NMR (CDCI 3 ) 5 1.27 (6H, s), 1.28 (6H, s), 1.37-1.42 (6H, m), 2.12 (2H, s), 2.77 (2H t s), 4.31 (2H t q, J = 7.1 Hz), 
- ;*sV-.f#y? 4.39:(2H, q, J = 7.1 Hz), 4.76 (2H, s), 7.48 (1H, t, J = 7.8 Hz), 7.61 (1H, dd, J = 7.8, 1.5 Hz), 8.05-8.07 (1H, m), 8.09 
(1H, dt, J = 7.8, 1.5 Hz). 

• ; : : !< . \ *^Y?C*P307| A solution of sodium cyanide (1 8 mg, 0.362 mmol) in water (0.5 mL) was added to a solution of the resultant 
• . . . v,- v ■ : i--;,f5, * bromprderivative (170mg, 0.330 mmol) in N,N-dimethylformamide (0.7 mL) and the mixture; was stirred at roomtem- 
s. .. v'\ . -peratiire for 

■■- 1 , ^-.vvwtth athytecetate. Jhe x onabin ed.orgamc layar was washed wfthtorine .dried oversodiumsuttate. tittered and concert 
~\ ■• - trateo^under^djjcc&tyes^rs.-T^ columnchjoroatography on a silica gel (bexane/etriyl 

i '.' ' * 1 : > *' » .^acetate 3 A)<ttf obtain a freefcasfe of the title oompbund. This-was dissolved in ethyt acetate, combinedwtth.4 M hydrogen' 
V - 20. chloride/ethylacetate solution/^ 
I. -.£ompound.(1.11 mg, yield: 68%). 

. Melting:p'Q!nt:«126-12B?C. > *' V ' ' . . - . ' ! ' 

- v %.■ 

4-X>cVSi.Vvr • • • . . ■ ..... » ■ / . . . t ; r 

V ■ " * £; V * :;v P30B] t 1 ^ft4 t #y^torirq^^ rjaad-\*yfr^ 
"j^iV" * . ^ Jtf^^dasopropyiam^ iranoJ)-- 

. • >*: 4^ \v>ct^v;.f-*a6 ; aQ*^^ (D:lG7vg, 0.€6 mrnoi) was 

yifftl . ; - /-v \V< >^ room temperature for 30 minute*, (5h8^wwiOr2-azettdlnoae (0.057 

• ; =. - \ ,^ ....... - 

1 ■* - • - ; ' " • EXAMPCE 554 ' 

• . 45 / • ... - ' • .:. . - - . . • 

.. N-(2-Ox6-3-pyrrolidinyl);3-(3 l 43 > 9-tetrahydro-6-methoxy-3 l 3,8,8-tetramethylfuro[2 l 3-h] . 

w: .. V - s y ;(0^ g t ?0.6*mmo»).iwasidi8«DJved m v (0-1O4 mL/X)^inrnoi) 

\- V, . ^ v50 -;foitowed ^ N^-^^arbonyW^ 
' - ^ r ^tef7Tperaturefor'1.hour;3*AnTi 

P i v rC, 1 ^ t vwas-etirred atn>ofn.tBf^erjmim;to^ to ^ t^^roact^irnirtijre. wtncK.was.«cttactel twice ' 

* *\ \ . > i with^ethyl acetate. The extract was washed.with ;an rao^eous;6«tutton "Of :sodium chlonde^doed over sodium sulfate, 
"■- . >:/ v , filtered andCTrtcertt^^ 

^' 4 - /^y;* 5 lj : r9et,2etuted;with ethyl acetateitnis^anoKO 0:1^?to 1coJ^^ 5 intenQ^itmctiD^ irie" 

. ^ ^ \t ... 

; :;^c^.V^eUng-ponir; 191^193 *C. r • ... • " '''' • 

; K ; : ' ! H NMR (CDCI3) 5 1^6 (6H, s), 130 (6H, s),. T.7-2:3 (2H, m), 2.15 (2H t s); 2.7D (2H, S) t 3^-3.5.(2H; m),-3.93 (3H, s), . 
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. . 4.62 (1H, br), 6.62 (1H, s), 7.00 (1H, br), 7.4-8.0 (4H, m), 7.70 (1H, br). 

: .. EXAMPLE 565 . .. , .... ^ r 

5 SAB^-Tetrahydro-e-methoxy^A^^ . 

i - [1310] N-{2-(2 l 3«Djhydro-7-methoxy-2,2-dimethyl-5-ben2ofuranyl)-2-methylpropyl]benzamide (0.269 g, 0.76 mmol) 

was suspended in phosphorus oxychloride (3.5 g, 22.8 mmol) and the mixture was stirred at 100-105 °C for 2 hours. ;'. 
After cooling to room temperature, the reaction mixture was poured into an aqueous solution of sodium carbonate 3 
0.-:- w. ; ;v while cooling in ice with stirring, adjusted at pH 7 and extracted twice with ethyl acetate. The extract was washed with 

^ , * r an aqueous solution of sodium chloride, dried over magnesium sulfate, filtered and concentrated under reduced pres- •' Jr ■ 

-V' .^.sure.The residue was subjected to a column chromatography on a silica gel, eluted with hexane/ethyl acetate/triethyl- . I'^ffr 

7 amine (67:33:1) to collect the intended fraction, which was concentrated to obtain the title compound (0.175 g, yield: 

• - v V^>y*;i.- -Metting point: 137-1 39 °C. s \ K ^^ 

— - - EXAMP1£»566 . . . - . -' . . . T ■-: _\ ; . '/ } s -w ' - , r \ - - v ■ - ; • 

-20 '.v3^p t 4,8,^te1r^ . ( V ; V 

f . >. ; /; 11311]: >f^ t ^ 

*./V V o^r-p^^-nvTio^^a^fUspartftl * ptjasphoqw.ojtyehloritte {ns&JSJB mmofcand the mixture ura$-sfirretf -'aT tOO-105 ?C > i •.. .,|::* J v ; r * 
i ; ' ' ; 'J ' U >3 2 hourc ';, J-"'" . • \i 

, « r .»."»/ ^carbonate while cooling hr.tce-wtth stirring,. aid adjusted at pH 7 and extracted twice with ethyl acetate. The extract ' 
Xy:il ; • ' '^'^was wa^ed^ 

i ! f ■? >« f - iyi %). Tha tittg mi«pamid wag fopryctafiged ton diethyl after. '/ 

\> ? ;-.^\ f v»teifeg.^r^7^ia5-c,.' : \> v . • • v : - , " * ^'O - %, } . \; . vV;A-' , ; ! - 

•Vy vf^vBMMEffi^S:- J «. % - ' ,v ; . f . ;.. ; V. v..v : .r ^.U:* • k >V .>v:.7 yH^ ' 

"-si.? s. * - ' '** "VSS ' 1%: ' 1 '** ..- ••' >: - <v ' 1 . .h \ • ?' v 

' u:-^' - ^ •;. . \- K - v . -v. .-.v-.is 

; ; f , f l^-v/'- , t <>;/.: 

/J:: . ,^ ■ 

.^vVt^^ett-at^;^ gthyf,^tcfllflt6/,Tte axi^atl wati wasttcd Aflm.aa aa|tfBDut;^uautlonfal gtrfium cfttoride r dried*''"' ' ' * ' ■ Vf 

'\ .^^-r . ' / < rv.- / 

' ♦.«.!>* : ^ -3oetatB to obtain the:tttle CDmpound.^275 g, yie1d:S9%). . v^. 

. —felting point 191 -193 ; -C. " 

« ih NMR (CDCI 3 ) 5 1.28 (6H, s), 1.31 (6H, s), 2.24 (2H, s), 3.63 (2H, s), 3.95 (3H, s), 5.85 (1H, br), 6.35 (1H, br), 6.81 > ' V 

■ (1H,s), 7.4-7.9 (4H, m); * ' .. 



• -EXAMPLE 568 . ^ . V. .. . ^ /Vv r- ^^K '-' i' 



• ?fl.76nwnol) was dissolved in ptwjsphonjg .oxy^ 
... ,at»otmg to roc^.ten^ of rSO^Lrm.hyztroxicte <30 mL) \ 

'SS^'i ^pvhfle J»oRng in ice ^ with:«th*g. f 'aci7usted Ht pH*5 ^rithfjetwluim^ " 
; jj: -.-.acetate. The extract was washed with an aqueous, solution -of .sodium chlorute; dried over sodrum. sulfate,, filtered and 
\ .concentrated under reduced pressure. The. residue was subpcted to a cpiumn chro mato graphy on a silica gel, eluted 
: 3 :._with hexane/ethyl acetate (2:1) to colJect the intended fraction, which was concentrated to obtain the title compound 
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(0.286 g, yield: 68%). The title compound was recrystallized from diethyl ether/hexane (1:1). 
Melting point: 117-121 °C. 
'^1. ..,;.v. v 1 KNMR,(CDCi 3 ) 5 1 .23 (6H, S^l^e^H^d^^^ 
' ' ;q, J^7Hz),6.75(1H,s). 

. 5 - 

EXAMPLE 569 

/HS-BrornophenylJ-aAS.g-tetrahydro-^ 

' : S0 ; IP 31 4] Phosphorus oxychloride (3,3 mL, 35 mmol) was added to a suspension of 3-bromo-N-[2-(2,3-dihydro-7-meth- 
v r ; ; 1 .r*oxy-2 P 2-dimethyi-5-benzofuranyl)-2-methylpropyi]ben2amide (1 .28 g, 2.96 mmol) in toluene (25 mL) and the mixture 
i.r- v s\ v \ .. was heated under reflux Jor 3.5 hours. The reaction mixture was poured into ice water, and neutralized with 5 M aqueous 
solution of sodium hydroxide with cooling in ice. The organic layer was separated, and the aqueous layer was extracted 
: > ; f . V'Wfth toluene. The combined organic layer was washed twice with' water, and concentrated under reduced pressure. 
"L>; . ' -* : ^)** • Theresidue was subjected to a column chromatography on a silica gel (hexane/e%i acetate 4: ^followed by.2:1 ) and 

-i:- ^Melting ptowit 127-129 ?C. ... l - v ^ • " - ' 

■i .^T v.. . - 1 H4MWR <CO^*X2§46H, : JJ^JB-fWi«U-J1:<2Hri} f Sj;3K^Hr^,*^.(W^ f ^&t*H;i; J*» 77 

■v^/v- 'v ! ' ; >^ .... - 

...EXAMPLE 570 '_■ , 

' * * ■ V&'fl 31S| Buspefisfon Of 1^3-phom0phe*^i)^,4$;9r^^ 
■£&vl^VV Jy 4(607^ .rnrnoJ),. sodium carbonate 

. »^v:^>'-*0iitfMm'<M ewibir^ y^^BB^pn and e x trac ta d a wlcg wflh etfiy* ajatatef Tbo-cpmbingd organictayer .was washed 

■ ; . S. V> r\r » ^«Ktr>W^ 

■V^V * ;7 S< ffetiuc^prBssuiai Tteiriasicte Ay^ ^ ^ acetate 
.-t-.^jf* ..... ^irfi^i^H'jDMotiwd by 1:1 )/racrysttUlized from mattwoi^ett^.elharto ottffl^ title compound (400 rng, yield: 64%). :■ 
i ..' ; '^IWfing point; 232-234 a .C. , ' : 1 . V; . 1 

- ~ ^ . \ ^ • - 

: . : • • M . . . " 

: - r * - v NMR (CDCI 3 ) 51 .29 (6H; ; S), 1;31(6H, S); ; 2:15-2.21 {3H, r m); 2.33*(2H, s),3:65 (2H, s), 3.96 (3H;s), 6.B1 (IH7 s), 
45 7.26-7.65 (9H, m). 

. % > ..EXAMPLE 572 « 

t ' ' : ' ■: - ; >• >.rt1317l r48% ^ >^obromic\acidr (50 rhl^) was •aW^;te 1^3^ 
>. v. t V..-\ ,\:;.Vitrametbyfftiro{2^hp^^ 

.v: 4 . ; :",} mixture was cooled witti ice^neutratiwJ with cone, aqueous ammoifia;; ; ano> extracted tww with ^thyliacetate. The 

•* ;>combined*orp^ntcJayer/was^washed: 

.. . '-r - ^ . fcV ; / 

\ : r-vh:> -TV letting point230^235 °C. . c - 

; (in 4 - ' v /.V ;.^H NWR (CDQ3) 5 1 21 (BHy-S), 1 ^2 PH, sK 2<2T{2H- i^iSB-tZMrs); 6 74 (1Mj s) ; 757 <1tt; t^J= 7.B'Hz),-740- (1 H , 
Tr ■ ; >t dt, J = 7.8, 1.6 Hz), 7.55(1 H, dt, J =7.8,1. 6 Hz), 7.60(1 H, t, J = 1.6 Hz). . • 



*\t;.C f^261 
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EXAMPLE 573 . ' 

- [3H3A&' 9 "^ an y dr °- 6-n y dr0 ^^ ... 
v ; ' phenylmethyl ester 

[1 31 8] A suspension of 1 -(S-bromophenyO-S.A.S.Q-tetrahydro^^.S.S-tetramethyl-e-furo^^-hlisoquinolinol (2.40 g, 
6.00 mmol), [4-(4 p 4,5,5-tetramethylTl ,3,2-dioxaborolan-2-yi)phenyl]carbamic acid phenylmethyl ester (2.54 g, 7.19 
; mmol), sodium carbonate (1.59 g, 15.0 mmol) and tetrakis(triphenylphosphine)palladium(0) (139 mg, 0.120 mmol) in 
i-V1 .2-dimethoxyethane (20 mL), ethanol (10 mL) and water (10 mL) was stirred at 85 °C for 1 6 hours under nitrogen 
-V to :'; atmosphere. The reaction mixture was combined with ethyl acetate and water, and the organic layer was separated, 
*,. l and the aqueous layer was extracted with ethyl acetate. The combined organic layer was washed with brine, dried 
W '■»'»■'■ through sodium sulfate-silica gel (eluting with ethyl acetate), and concentrated under reduced pressure. The residue 
was subjected to a column chromatography on a basic silica gel(hexane/ethyl acetate 1 :2 followed by ethyl acetate), 
. ■rvcrystallized from ethyl acetaJte-chloroform to obtain the title compound (2.63 g, yield: 80%). 
hefting point: 161-165 °C. > \ .• 

v? ( ;:lH t NMa(PMSOr0 8 ):,5.1i$ (BH^I ^jfS^^ (2H, s^3<48;(2Hv?^ . 

;, • :^tn)v^74(iH,iB).».9i4(iH s). v , y ; t / .; . - >. i; m /: / , - y 



r; » ^;nolin-1-^ similar to that in. 'EXAMPLE 95. Yietal: 

v.:. Amorphous.^ - ■ • ■. ' J ..*••'••'■*• . : . . ; \j" 



O ;;:>*€XAM!^^ [ ; " : 7 i.y-< : l • • ^r-'-.//^'V ; *. v ■•: 

v^V 4 V$P^v*^^S^ah^ phanyfrnethyi-r 
' tester ■'' '" y •-. -. - • v ' : - ^ - v..' 

fC$35 \ ■■*:"•.. * ' ■. ■ \,V : V . • ■ " . ; \ ' *• "■"./ > *' i 

:^ • ^ 

; . : v wascombinedwth water «ndKt4turet«d aiprto«s ttOtution igf €Pdtanili y Oi offlm cafrtionate' : 

4; ? & *^ F M^MKMtwico-.«ifSm «!hyl'ac^3e^Tte:cDmbift^; w concentrated 

" ' • 'Meltihg point: 126-129 °C. 
45 1H NMR (CDCI 3 ) 5 1.27 (6H, s), 1!28 (6H, s), 2.32 (2H, s), 3.68 (2H, s), 5.22 (2H, s), 6.77 (1H, br s), 6^83 (1H, d, J = 
- 8.4 Hz), 7.19 (1H,d, J = 8.4 Hz), 7.31 : 7.50(9H,m), 7.55-7.68 (4H ( m). ' 

-£XAMP.LE'576 ' ' : ' ' O. v : :: -] : - ■ ■ _ • ^ ^ - v •: - 4 ; 

- . . , - . " f. ' . - • - ;■ 

V,:traniethytfurop,a-h^quinoIirKl5yl)[l^ 3;58 rnmbf).m chto- 

; ^.imder reduced pr«suro;:and tti& msldue was ci^in^ *fth^^#^^ 
*' 1 obtain-the-titte .cornpound.(1 : < 97-g;.99%). . . .. 

•*{;^:T; Wetting point 206-21 0*C : ' V '"' * * " ' " ; • " 

: J 1 H NMR (DMSO-ds) 6 lil (3H,.s); \25 (3H, s) t . li7.(6H ( s),.2^5-250.(2H, m),. 3:70-3.90. (2H/m), 7.15-7.32 (2H, 
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m), 7.27 (1H, d, J = 8.4 Hz), 7.50 (1H, d, J = 8.4 Hz), 7.62-7.70 (1H, m), 7.72-7.85 (3H, m), 8.05-8.07 (1H, m), 8.08 
(1H, d, J = 7.8 Hz). 

EXAMPLE 577 

N^a'-^AS^-Tetrahydro^.a.S-tetramethy^^ 

(1322] A solution of sodium carbonate (185 mg, 1.75 mmol) in water (1 mL) was added to a suspension of 
" V .' S'-ta^.S.S-tetrahydro^^.S.S-tetramethylfuro^.a-hlisoquinolin-l-yl^l ,1'-biphenyl]-4-amine dihydrobromide (279 mg, 
10 .v;. 0.500 mmol) in tetrahydrofuran (1 mL). The resultant mixture was cooled with ice, treated dropwise with acetyl chloride 
- 1 ; / :*(46 uL r 0.65 mmol) , and stirred at the same temperature for 15 minutes. The reaction mixture was combined with water, 
:.;j„and extracted twice with chloroform. The combined organic layer was washed with brine, dried over sodium sulfate, 
filtered and concentrated under reduced pressure. The residue was crystallized from ethyl acetate-diethyl ether to 
Vv.rtticabtain the title compound (149 mg, 68%). 
IB , . 'Mating point: 246-249 °C. 

..." "JH NMR'(CpCb).5 1^7(6H, 5). '^9.iBH f s), 2.19pH,;sK;2^2. (2H;s),,3^0 (W v ^),:£B3i1'H.d.ji.^:8J^) H 7J9^ 

v ..... 

20 r - ' . ; - . " ' 

... *, i • * ; .• " ■ - ' • 

; i5 .V;iH NMR'<CDCl3) 5. 1.23-1.31 (3K m) t 1 Z7 (BH, s),-1.29 (6H, s), 2.32 (2H;s) ,'5.41 : (2H,^q 1 -J = 7 5:Hr)/3.S8 (2H, s); 

;;..^.a3.(^.d; j = e.im 7AWW*;$*'*Vk!^ 7.59. 

,v^V^H4Hi.S),:7^2-F.68.(2H, m). i . . t • ' \. \ . *, : \ 

'V ' ■ v ;^t?3a41. .Fgffmc a^ and 

; : ,: .The confined prganic Jayes was washed wilhtnjne^dried wercod^suliale^fiftenad aml concentrated under reduced' 

^ 69%) .1 

: ;>^^^Hmg-poinl: 197=1 99, ?C. : . .... -. .-v, • . > ,-. { 

; ! r0H^MRL fcO& 3 y8A27im sK 1^29 \m,*l 232 (2H, ft %' 3.69 ia){ B J4 (1H, d; J « 8.4.Hflf,r7. : 1 3<H4\d, J « B 7 
'5 « Hz),i7;20i1H.d^ (D:55H, d;,J - 418 Hz); B.73 (0.45H, d; J«3l1 .1 Hz). 

EXAMPLE 580 

; ;< ; 3':(6-Hydroxy-4^ 

. viester. - •• / % « ..\ • ..V.V " ''* • *. 

■ • ' / f *:..;■'..:. --■**'■•.> ,■*•■.-*- .-"1 : 

•50. C : :P325] J>T1ie^title;: compound ^*ffls;t>trtainetl^ 
•v. :>>t2f3^1i^umoi^ 

itolhathi;EXAMPjL£'4Bi;Yteld:52%^ •■' V ■" - ,-.f >;..:^'^' V 5 ::^ 

( , ' Melting point: 214-217 • C (ethyl acetateAfiethyl ether)!.;^ "s " ' " ; 'V x "■■ i : *» ; ;-.- 

; »;V «^2) ; :B.73:(1H^s);7.3Sr7^(2H/.m);^^7^^^^ ? . - ' " 
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EXAMPLE 581 ' . ' "•■ 

J343i4 t 8,9-tetiahydro-4A8,8-teto^ • - , . *, • : . 

J 4-carboxylic acid ethyl ester ' ■ ■ ' 

s . • - ■ ' ' ' * ' . " . • 

[1326] The title compound was obtained from S'-fS-hydroxy^.S^-tetramethyl-S^.S^^ 
nolin-1-yl)[1 ,1'-biphenyl]-4-carboxylic acid ethyl ester by the method similar to that in EXAMPLE 95. Yield: 97%. 
' Melting point: 147-149 °C (ethyl acetate-hexanej. ■ • . !M 

\ r 1 HNMR(CDCI 3 )51.29(6H,s), 1.31 (6H, s), 1.42 (3H t t, J = 7.2 Hz), 2.38 (2H, s), 3.72 (2H, br s), 4.41 (2H, q, J = 7.2 .'U ; 

10 .Hz), 7.10 (1H, s), 7.42-7.48 (1H, m), 7.50-7.57 (1H/m), 7.67-7.76 (4H, m), 8.12 (2H, d, J = 8.1 Hz). 

.V'> v '\^:i-h'.EXAM'PLE 582 -v*-."' 
:-f v>":; 'i5. - • " ... \ , ■ ,,> ' . . * _ * i \ J.. 

is ; :~ 4 V ; . 575: Yield: 75%. - - A - ■ 

' ••:;i.:V^eltlngpobrit- : 144-149»C'(hexane). '\ 1 ? ' f-' \ F-.*' ■ v/'":'**'. 

^ : /■ : 1 H NMR (CC^ 

7 . £Hz),:&84(.1H t .d ) .^ \ V 

( 

v Iv^V.^ ©7%). 2 ■/ 

• ^ - ■ r' -N,: 

.C s N " >: 1 ? [13291 ^1 : ®^3-^K£m^^4arnmopr^ romirf) was arfdedlo a suspen- " ^ • • • - ■* ^ 

■J " v " sion of ^-(SAB^-tetrahydro^AB.S^eta^ 

".<5 0.501 mmol) and 1-hydroxy-1 H-benzotriazole ammonium salt (92 mg, 0.60 mmol) in N.N-dimethylformamide (1 mL) 
and the mixture was stirred at room temperature for 15 hours. Triethylamine (0.16 mL, 1 .1 mmol) was added to the 
: , . * / V f es^^n^^'^reiand'the^mixturet wa^ 

' A^wtth- water and .exacted twlc^ rmxtui^ Thc cpmtwed :gfgapjc iaver was washed 

• " , ■ r . 

•"-vr: ...v. - ^ ^ Vpf^ "... ' "'-^fMi^v^:. 

: •."■' r >: ■•J."Metong.p6Mi2B4 i 296 *C. - t ^' t ' -"C ■ ■*. *. v. : / ♦ - ; > i. 1 " K- \" : : • 

""Sli ' - ^,8.1. 736-7.45 <2H/fn),:7.57::(*^ CJi. t5 rt^;7^(2^d^^,«^>^);7.81i737 (1H, ; / •V-.'v' 



.1. 
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EXAMPLE 585 

♦v;v>.y ^- • .NrMetoyJ-3^3A8,94etrahydro^^ .. _ 

5 [1330] The title compound was obtained from S'-IS^.S.Q-tetrahydro^^.S.S-tetramethylfuroP.S-hlisoquinolin-l-yl) 
[1 , 1 '-biphenyl]-4-carboxylic acid by the method similar to that in EXAMPLE 459. Yield: 70%. 
Melting point: 242-244 °C (ethyl acetate-hexane). 
1. ,1H NMR (CDCI 3 ) 6 1.27 (6H, s), 1.29 (6H, s), 2.32 (2H, s), 3.05 (3H, d, J = 4.8 Hz), 3.69 (2H, s), 6.15-6.25 (1H, m), 

t- "■ ; :.6.84 (1H, d, J = 8.4 Hz), 7.20 (1 H, d, J = 8.4 Hz), 7.46 (1 H r dt, J = 7.7, 1 .5 Hz), 7.47-7.54 (1 H, m) t 7.66-7.74 (4H, m), 

' to AJ7.83 (2H, d, J = 8.4 Hz). 

.V.. EXAMPLE 586 

.t '•>: ^"Stpj^.g-Tetrahydro-S.S.S.S-te^ acid 

i :1 ".-V. IV^pttt]: *A£p!ulto 

*■ v ' ; . / ^ (3:10$ and iso^ 

^- ,' \, L v fr^;'propyj i 3-cyanob v pnz0at^ (1J3-g, jk65.rftm61) irr acetic acid (6/nL)rto»ueae (46 rat) urns treated ttopwise^wittrconc. ; 
. • VjJ" ! S >i .^sulfuric add^l .80,mL,.33.7'mmol)n<wlh ^ofing'imice t and stirred at 60. rCfcftiLS hours: IsopropVI ateottbl (11.7mL) 
20 was added dropwise to the .mixture, and the mbrturc vras heated under rellux 
the reaction mixture, which : was neutraJized with. sodium. hyd 
/ v, !Tbe comb ined organic lay er w as washed with brine , dried over so dium sulfate, filtered aod concentrated under reduced 
S.f s J .P*essure,:Thj3 resuhie was^tttsotyed *r\ , N / ^Wimetoytfom^amide (20^mt),pota^um cazteoGata(668 mg, 4;83 mmol) 

■\* x '] r "~ * stirred at raom temperature for 15 

."■ V "■• " ; T • noure -. Water was Poured into the reaction mixture, which was extracted twice'with ethyl acetate.* The combined organic 
:. ;1 >■ g&Wu . » { A ^ayer was washed with.water and brme^drisd. over sodium sulfate, filtered aho^cprx^traiedimder reduced pressure. 
<V'<'" ^"T • ! &$£$TbB t&atm^$ubie&& to acalurmctvtima^ 10>1 Joltowed by 5:1) to 

# v y * ■ ,"<r t £ « J ^reaction -mixture was 4 ; adjusted. at;pH ^^wittrS M;hydracnioric acid, uC Dmbme d wittr scdrum chloride, and extracted 
a ' V> / J ' \ ' ! 't : *i * **■ > - i witfrvethyl acetate : Jto ccmbipe4 organic ^aywr was washed* with ferinci dried ovar, magnesium suttate , f iftered 
//V; v f - I *£fc^^8ea*tfrtedtth^ 

'.: w.**f«.?£*^«a^^ '.vs.- v\ % J.. . 

,'<>, - y; V7.5 

.; .:;::^4D . ... ' • '"•::'*■ V v " ; . V ; " . '•♦."V 

: • • .--.Vv V//i:€XAMPX£587. • ' "■>.- ..., v ; ^'V.vV .* a./.V v *•"-. " '.V.V 1 

' 7* ' ' ; . . : N^^Ammo^iv1 ^ 
■* - ' ■ * 1 -yl)benzamide * 

[1333] .1-Hydroxy-1H-benzotriazole monohydrate (280 mg, 1.83 mmol), triethylamine (0.58 mL, 4.15 mmol) and 
/r1re%l-3-(3Hjimethylaminqpropyi)carbodiW 
'3:(3r4^^tetr,ariydm-a.3^ 
i l V . *X?t ^2^mo-^^ tiydrodilorJde : (254^^ mmo^ in hWriTBijetftytfoi^^ 

x^ 50 J. - iwas stirred at roorn terhperature f or. 4 l hours. Water was pcaned into the.react^ mbtture, ; whic*> was extracted twice 
• ^'withretrryta 

v * - ?- € ? f gei (hexane/ethyt>acetate1:2 followed by. ethyl acetala).vand.Jhe ; fesultem crystal w^wwasned.withtfisopropyt. ether " 
v ^^Jto»abtain3hetitte:CO^^ : : v fV " ^ ■ ; .. 

. - \ rMeiurigpoint: 195-197 ?C. ■ -V ' ' • V : " ; ' ' *' ' ' " ' * ' 

-;m "^H NMR (CDCJ3) 6 1.05 pH, i, J = 7^ Hz);.T25 (fiH, s),"1^30 (W^s);.1ifi2-i.'78 (2H,'in)M:7V(6K s);2.17 (2H, s), 

\ j ^ v ^ .v,v5 ;.:2.6B (2H t s), 2^542^X J Hi), 5.49 (1H, br s), 6.43 (1H, br S^B^2 (1H..S), 6.96 (1H,* s), 7.43-7.52 (2H, m), 
V ' : 7.85-7.89 (2H,m). 
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EXAMPLE 588 

S.^S^rTeti^ydro-S.e-dimethoxy-a.a.S.S-tetrameth'yt-l -phenylfuro[2,3-h]isc^uiiK^ . ... , > -. - • . : .v...^*^' 

5 [1334] A solution of 2,3-dihydro-67-diiTiethoxy-2,2-dimethyl-5-(2-rnethyl-1-propenyl)ben2ofuran (220 mg, 0.839 . . 

mmol) and benzonitrile (0.086 mL, 0.839 mmol) in acetic acid (0.4 mL)-toluene (1 mL) was treated dropwise with cone, 
sulfuric acid (0.11 mL, 2.10 mmol) with cooling in ice, and stirred at 80 °C for 40 minutes. Ice water was poured into 
the reaction mixture, which was washed with diisopropyl ether. The aqueous layer was neutralized with cone, aqueous :' v 
ammonia, and extracted with ethyl acetate. The combined organic layer was washed twice with brine, dried over sodium ; 
10 sulfate, filtered and concentrated under reduced pressure. The residue was subjected to a column chromatography 
, v-non a basic silica gel (hexane/ethyl acetate 10:1 followed by 5:1) to obtain a free base of the title compound. - ~v 

V ';V V.*H NMR (CDCI3) 5 1 .25 (6H, s), 1 .29 (6H, s), 2.13 (2H, s), 2.69 (2H, s), 3.83 (3H, s), 3.99 (3H, s), 7.38 (5H, s). .. *r 

11 335] This was dissolved in ethyl acetate, 4 M hydrogen chloride/ethyl acetate solution was added thereto, and the 
.u tfnixture was concentrated under reduced, pressure crystallized from ethyl acetate-diisopropy! ether.to obtain the.titie 
..W*' ; ^ompound*(6 mg, yield: 2%). ' v V . <; 1 w.i^v 

; ^:;,.*>Mettingpoint:..155^157°C. . \ ■ : v ; X ; ■■ \ . , . r/ ' ; f ' * "\V • .■ : v j •« 'il* .Cr.'V*' ^ 
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Table 2 
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Table 4 
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Table 5 
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Table 6 
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Table 7 





•.V«". O •>.".>" 4273 • 
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Table 8 
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Table 10 
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■Table 11 




i0 .'.^i- .«. • R 1 . p? x. adcfitive ex.' R* R 4 X additive 
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Table 12 




R 4 , 



J. : 10 



r 5 • add«Jv« ex. 



20 



113 -CMjNiCHj), -M -133 -fcjHr . -CHj .HO 238 -CH^OC^ -CM, HO 

■ " -vm , -CHy^CHah -CH» . 134 -tjHr . -C^ 4 HO 237 -CH,0H -CH, >> ; H^ 



P 



v.-r." 

.*"A y * 



.' ' V*' . • 




1 ' •■ ~- 



.45 



-?35 
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Table 13 
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Table 15 




^(0)„ 



to 



■•.Ms..'/. : ; • * 



2D - 



ex. 



Y 



additive 



108 




-CH(OH). 



V 





't*s> 



' * .1 



V • • . J ? : V ? .-V. r-i-r rV^fr. 



45 



1 1* • , 




1 . /•"'% . 



ho 



V 0 



.55 



**. >.* f« * j 
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Table 17 - 
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Table 18 




M. ft* R* X tdcftlw ex 8' r* x addirtve 
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Table 20 
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CHjO' 




to 



SV\ MS. 



ex. 



n additive 



•7* * 



p • . "25 > . •■ - • ' : 



A .: k*K « «... 




-CH3 -CH 3 -OV 



.^iCH, -V.3W^ "-.4BHJI-- 




45 



•.50 




-H 
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Table 22 




- 10 



379 




Ii X 

H 



bond 






\ 



Atr ' 



. ... _ ...... ■ . v— w 



" . -j ;■; • " ■ *v- *** 




• r *t1337] 

'.■ 45. ■ • :. 



;50 



(1) Compound of Example 1 . 


10.0 mg 




i 1(2). Lactose .. ' , : '.' , ' ^ 


-60:0img 


■■ 


/ ■ (3) .Com sta/ch ' . \ *" ' v.* ; u ' 






w (4):.Ge*attn • ■:. ■ < \ --■ >>-;'<;f 






; -(^ Vagne8ium.steBrate* •• 


2i)mg 





>; .# f .:compri24setl Tbe.TesiJttant com was coated with^a:sugar < coattag earapretng'sucrDse.'.tftanium .dioxide, talc and gum 
% . - : \ -^^arabic in an aqueous suspension. iThe tBsuttant coated tabtel juas imparted wttti a gioss withateeswax to obtam a 
■ : coated tablet. 



v 



■i . • 
i 



••• '..•'•'','!' 

, / ■ ;V, '3) 



EP 1 270 577 A1 



Formulation Example 2 
[1339] 



5 


(1) Compound of Example 1 


10.0 mg 




(2) Lactose 


70.0 mg 




(3) Corn starch 


50.0 mg 




(4) Soluble starch 


7.0 mg 


10 


(5) Magnesium stearate 


3.0 mg 



*j ; [1340] "-"10.0 mg of the compound obtained in Example 1 and 3.0 mg of magnesium stearate were granulated using 
* 0.07 ml of an aqueous solution of a soluble starch (7.0 mg as soluble starch), dried, and then combined with 70.0 mg 

..." ... Mi lactose and 50.0 mg of a corn starch. The mixture was compressed into a tabjet. 

' . • 

ts - y • : 

\- Formulation.. Example 3 \ : : ' «, ' . i 



1J3411 



20 





• ' x ' " , ■ • ' * \ 
. • ' ' • • 






(1) Compoundof.Exarnpte t1 • 


5.0' mg 




,'(2). Sodium chloride 


20.0 mg 




*(3) Distilled water 


:to2mL 



.25 



11342] • : :5.0.mc/of the cornpound obtained m;Exarnpte ; 11«and 20.0 trig of socfium jchtoride werie d!ssoJved.ltvd}stiHed 
# water and .water was then added to make the entire volume 2.0 mL The. solution was- filtered; ami filled asepttcally in 
.:'^>.» 2 mL arrpoijle;.Tte«npoul8.wa3s injection solution. 

i|:K^f : fH>m>u^TO-€jeaTnple4. . \. ; '•J-t-^' T : V. - •> • , . Y. i 

, - \V:Vvv--4.. ** ■ ■■ •■ ;v- ■ ; ; <'''Y 

/• vlttWB yinaihAi^ of toe<»rnpat/ftdjOij^^ tn c 

. i^V&cffifpie 1 , 2ft25i:g ttf flagtose g yof coryrstatth owgreifloted t w m o y e r teo usfr^and then /amaquraus > solution 

v.i -'. *-/vJrt! which 1 26 g ^;h ydr o xypropy l cetiutose was dtoofred was spra ye d en the drier to effeda granulation, after which 
: *.jp% [W*f*&smtmM-&^ ftuidized bed granulating, drier. Trte resuttarU o/anuia was ground using a power mill and 

/ ^.;:^ 

rfo^ £efitflose<29}D?(TC£) ' 



40 



45 



'..'•V'-'-.v:- 



"53 



Tablet formulation: . 


^." .Composition " 


Content (mg) 


(1) Compound of Example 1 

(2) Lactose ■ . 

(3) .Corn starch . w , 
;{4):Sodttim i CTOcarmeitose - - 

J<6);Magnesium;stearaie • . ; * ^ 
Total (ptem tablet) 


100.0 
135.0 

.37.1. 
.-:':t5.0- t 

'^200,0 ; 


Frtrtvcoated tablet composition: .. -? : - 


i1)-Rlatn,tabiet t ; : ... 


.u3D0.0 


°(Ftbn;component) 


*> * . * . • '**• 


(2) Hyo^jxyprcpylrnetriyl cellulose 2910 

(3) Macrogol 6000 . . 


.7,485 
- 1,5 
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(continued) 



Tablet formulation: 


Composition 


Content ( mg) 


(Film component) 




(4) Titanium oxide 


1.0 


(5) iron(lll) oxide 


0.015 


Total 


310.0 



, s . !. -^jf prmulation Example 5 

- ; iC .. ; {1344] According to the method described in Formulation Example.4, about 13500 film-coated tablets having the 
^-{J;;Jamuilation shown below each containing 25 mg of the compound obtained in Example 1 were obtained. 



•is- 



1 >' 

20 



■4c 



t .» ... * 



* v ■ " *. 



Tablet formulation : 



^/Composition 



eContent (mg) 



(1 j CAnpound of Example 1 . 

(2) Lactose ... ' v ' 

(3) Corn starch * r " , ; * 
t4)Soditim«ra8camteHose' V 
>ffi4t ydroxypr o p yl cellulose •> . y 
(6) Magnesium stearaie - • V.J 
i1tat{plain<tabtef) *J '* ] 



* 2^.0 . 

,210.0 
..37.1 ' y 
V15.0.' 

--4.5 
; 3QO.0\'. 



. Jrilm^coated fermutaiion : 



(1) Plato tablet 



*(Rim components) 



K2)HyctroJCypropyicaUulase 2910 
!<3)-Wacrogot €000 . - 1 './•«■ 

Total . ' >.? 



300.0 



7.4B5 

V.-1.5 





Tablet fonnulation: 




Composition 


Content ( mg) 


.' ... '«• ' 5'.,, . v . .*; #■■»•/ 

--"J:-. , ; ..-"AM 
- • »*.<.." . V« *t » w ' 


(1) Compound of Example 1 
M2):Lactose ' S. , - / ; 
i<3>.Cbfn^arch r, f* ; -.c->, 

(4) Sodium: crDScamteQose : - -*V- 
;t5);Hydroi^propytoeliul06e ' : 
,(B);MagTiefiu ( Bn5tearate' ; . >' 

Total (plain tablet) ..■ ?• 


• 5.0 

.... ..:23o:o .! 

■uri:37'..i ; ^ 

^.^"15.0 

■>*3bb;o.' 




' ^ FiJni*coated loxrniilatbn: t . 




(1) Plain tablet . - . { . ; ? ? f 
-(Film components) 


300.0 ... 



.' . • * • 
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(continued) 



10 



Tablet formulation: . 


Composition 


Content ( mg) 


Film -coated formulation: 


(2) Hydroxypropyl cellulose 2910 


7.485 


(3) Macrogol 6000 


- 1.5 


(4) Titanium oxide 


1.0 


(5) iron(lll) oxide 


0.015 


Total 


310.0 



. rfrormulation Example 7 



rvr 



... t 



.y > 

.20 



r iV 



is- .. » 



?. .... . \ *\ >■ :^- J, :^;^-^s;^: 



V > t 



Fonnidalion Example . 8 . 

45 ' 



TaJtrlet formulation: 


. .Composition • . , 


Content ( mg) 


(1) Compound of Example 1 ' ' 

(2) Lactose .> I v ' ... \ * . 1 ^ 

r (3) Cora starch •- , • i; .'^ 
:t4)^Sodrum crpscaxrneifose, r ; ' ■;' 
^)i%^xypropyt.cs8^tose.. k 
:<Q) Magnesium stearaie 
"fetal (plain tablet) ^ - .. vr 


.1.0 . :■ 
iUV 234.0 

:^v37.i '.V 
rns.o - . 

• 30O.0 / 


• £tin>cDaiBd<foTmiiiat&n: 


.(1);Piainle«e! 


5i. :300.D . 


(Film components) - 




32) {Hydro^^ 0 ; 
,P)^acrpBcrfi6DD9D . . ; . ,* . . - ^ 

Wotai r ---:--.----'".- : r-. J .- ! ....> 


-. . -..7.465 ■ 

■ j/jMS v.r-:;C'f' 

. ::-:-i:t) : 
: - '•••'310:0 




' ■' - ' \ . - * • ;. . V • ^ 





Whitevaseline 


40 g 




Cetanol 


10g 




^Bleached.beeswax 


:5 g / 




,;Sortiitan sestjuwteate • ; 












: Methyl p^o^oxybenzoateV. 


.O.l.g . " ".• — 




•Propyl prnydroxybenzoate.. . 








-Appropriate 



V ■ v v^-.-. 



■• ».• v-; ;i y^' aiid ^ in . 

/ : ^V.> l ui£xampte"t.in 20trtL of methanol with heating. At the-same temperature, the mirtum wasrstirred with heating for 10 . 



- minutes to remove residual methanol and then cooled to room temperature to obtain a wettable ointment. 
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* Experiment Example 1 Assay of phosphodiesterase IV-inhibiting effect 

(1) Human brain-derived phosphodiesterase 4D3Teacodiog.geiifi»cJoAing \ 

[1349] From a human brain cDNA library, a gene encoding phosphodiesterase*4D3 was cloned. Using 1 ng of brain 
QUICK-Clone™ cDNA (Clontech) as a template, each 20 pmol of a primer set: '5*-CCACGATAG CTGCTCAAACAA - 
GAG-3' (SEQ. ID. No. 1) and 5WAGAAACCCCAAGTCCAATAAAC-3' (SEQ. ID. No.2) which was prepared referring 
to the phosphodiesterase 4D3 gene base sequence reported by Nemoz et al (FEBS Letters 384, 97-102, 1996) was 
added to effect a PCR by a MiniCycler™ (MJ RESEARCH) using TaKaRa EX Taq (TAKARA) (reaction condition: 30 
..cycles of 0.5 minutes at 94°C, 0.5 minutes at 55°C and 4 minutes at 72°C). The resultant PCR product was subjected 
•; £.to an agarose gel electrophoresis and an about 2.4 kb DNA fragment was recovered. This fragment was made blunt 
v, .J (using a Pfu DNA polymerase (STRATAGENE) and then a phosphodiesterase 4D3 gene was cloned using Zero Blunt 
PCR Cloning Kit (Invitrogen). 

v ;;fg£ ? I.$2> Construction of ,E.coti expression vector 

: s ^3*350] : Tne.iptasn^ ofitfaJne^ ihl5aci«Bn (tfdesciS^HboveiwEte digested aritfc atfesfrictfch en^rrro^B»Rr(Tatera) 
. y •^A-^*' «nd subjected toan agarose ^^eletaroptoesla.ta XBcoven an* about 2.4^* DNAiragmant. ThjVDNA-frapjTtent was- 
U;.4& AtSgeslad wito 3 restriction tnzfme EfcoJH JJtibk^ ^-tJ^teo^witih a^»4T^t^narmacia)..which had beemtreated 
so , with BAR (Takara). The resultant cON A fragment had the base sequence represented by Sequence fD No;3, and the 
k ;amino acid.sequence , representai by.Sequence. ID .No.4 was found to be encodedisy the 74th to ^he 2092nd bases of 
, i this base sei^ueTtte'-ThiB cDNA fira 
•." ^^^tjbereby.abtflSnii©^; RUlft>PDE403 capjib^ 

»^4(3) Expression^ iwmbinanthximan^ coli and purification thereof 

ifMMJ ^UBftirJ4t|e;^ch«^ ^ BL2ty|#DE40e:ototai^ recombinant human 

' *fc : S f jtl ^W^^ acoordarrce with 

; F '-V: ttvprotoc^ Sffltaa^i^ fii 

..." 

;f \' ^*3S?j ?tT0 a fiSrirerpWfe {Of^aatB^ae*^ a aaufter solutionis uzfewa ^phr^as raM Mgci 2 ; 

, • ; rA^^ 

'. \ 

■ thecontroi 
\vradi6ae8vfty ftQ20 cpm).Thto reaction lrftdefw^mdiimftid^ a 
: ^JhosphotflestefasB iV torib ftor f ofipiam fflOMOb Research Laboratories, tncfcaad ns^aara.inhAi^.ths enzymatic 
',} ■ Uc/eactioa by5Q% at about 1 00 nfcLTr^ assay s^stemwas einptoyedlo ^ 

phosphodiester ase^inhibiting effect {! C^ ) of each inventive comp ound. The resu Its are shown in Table 23. 
45 . • - " ' 



;5D 



[Table 23] 


:-£xampte;No.; v -VT 


(1?DE']V-inHibiting : effect 
"(ICjo.-nN!) 


39 . 


.19.4 


'45 


936 


149 \ - • 


. 40.1 T 


. L 157 " 


82.0 * 




'124 . 


*: ; ibo - - 


' .. . ;123 
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(Table 23] (continued) 



Example No. 


PDE IV-inhibiting effect 


263 


13.7 



10 



Example 2 Inhibiting effect on antigen-induced b ranch oconstriction in guinea pigs 
(1) Preparation of rabbit anti-ovalbumin (OA) serum 



• "£[1353] A white rabbit (body weight: about 3 kg; New Zealand white: KITAYAMA LABES) was immunized by an intra- 
\ ..-:muscular administration of 1.0 mL of an emulsion of 0.5 ml_ of a 10% OA (Grade III, Sigma) solution and 0.5 mL of 
. , Freund I Complete Adjuvant (WAKO PURE CHEMICAL INDUSTRIES, LTD.). This procedure was conducted once every 
:<.. pweek repetitively 4 times in totaJ. One week after the final immunization, the whole blood was sampled The blood 
f;»^;6ampte was allowed to stand at room terapeiature for 1 hour or longer, and then in a refrigeration room for a day. On 
^imefeikywmg MMte serur^Jr^ctri^ and.tt^.Bupema^ant was^tored 

:. as antiserum at -20°.C. * i; ; <: - \' ^ „ . K , - 



20 



\2) AofigeJvfhduead mtmcttoconstrtction 



•* -f1354J -The bronchot^rtstrirtion was* measured l?y^a -rnbdmed Konzett-Rosster method: Each male Harney guinea 

i .'A*v : r/ >*i)fca.B«jaJie-toW diluted actirOA term. atoUubjectad toan-eipertinentafter t* to 24:hjMJr3,:Under ao anesthesia 
v ^ mg3cg;iv) (Sigma) 

V ' * ; v . 1 " %;J*as administered to arrest the s^ritajieouscespiratiotv.T^ ventilated artificially using an artificial respi- 

! .v '^V '4irV* a * Dr (Harvard fiicdel 683) at 7£ respifstfoni/tainu^ 3 mL and irritial load of 1 0, 

> s '-[i ■ .&$>^ ftmH&jin* Jh«.intratPa>#aaJ pmasurtjwas ^laasvred.at ttasitte •nmjof tha Jracheal xarmuta. using adrfferential . 

*C*- ^vvP rB8 »» t W 5 « frariaducai MepyrBmifwmaJeala^l jO fT^^ {Sigfna^aBdpnspranoicri <l.Om^kg).(Sjgrrw) were admin-' 
V OA 

, Vfi»? : i'*. '* at a- dose of 1 mg/kg. 



45 



i50 



, ' ltr^USTR?At k ' APPLICABILITY 





rExarnpie.No.* 


i% inhibition in frroiichoconstrictiori . 


->:>i39.,;.. 


. --45 • ,■ ... 


-45 


...44 


V -149 


. -.58 .-. 


157 


57 


179 


46 


:;-*fii'B0. 


v 57 


263 


• - 59 . ■ 





' .' .If 



••Si ' 



; ; ; :p35S] 'AnOTtoqutotine.dertv)a^ 
/ vafldisusefulasapto^ 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, ltd. . 
<120> Furoisoquinoline Derivatives, Their Product ion JanfliJse 
<130> 270IWO0P 
<150> JP20O0-O87I21 
fC<l 5l> 2000-03-23 



•yr, 



;htXU Ural iSeottence 



v ,.;••>.;■ v r.>,^ > ;; v i'^ccamMgc.^|fctc»acivagag- ,•.,'?. ■; C*4. 
- ; > : -:^ : k ■ W^JfiHXaa • ftft..ft ft 'V.- 1 vA^ •> 



i'^C^4^»2'- : .ft-.. '. ft -ft 

:•>• ^^'4^:^mitm : ^BitfteaM^jsie *ft- 

v.- ,'-:-/^^rt-^iai^ '\ ft '' .ft • 
: ' - ,:_ ■*,.:.■ jr::->:<2ii>::2435 '.. • ' .• "• ft ..' -ft "'" 



?34- 



-<2T?> DNA 
<213> Human 
. /<222> '(74)- : - (2092) 



-•so., . <400>. 3 - 



r : ,! 'V : ' 



. ^ »;'' .... :~>"W 

•' •' ■C-'*V..v<' :! 'V^ !: .-'* : -> 

... '. . • • > ' 0- ■■■ 



ft.-) f 



ft'p. "Oft- 



ft ^ . rso 

ft-;, • " ; ft ft -ft. "ft". . -ft 

"V v? ; y^aagalcigcg i^acalga t gc>acgjgaat ;aaXtI t tccc lll^gp;gcrt:y^iagaU-tg ;tl20 

.r:ft>^;ti^ 



- • ft/ " :.vftft?- 

. ■ . v «'^:>ft 
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aggatccggg ctaattctcc aagcaaat tt " tgtccacagt caacgacggg agtccttcct 240 
\kp^ .gtatcgatcc gacagcgat t:atgacttctc^ ' 

. 5 . tgccagtgat atacacggag atgac t tgat . tgtgactcca XUgctcagg 'Icltggccag 360 

t.ctgcgaact gtacgaaaca actttgctgc attaac taat t tgcaagalc .gagcacctag 420 

^ caaaagatca cccatgtgca accaaccatc catcaacaaa gccaccataa cagaggaggc 480 

, V: >v, . ^ttaccagaaa ctggccagcg agaccctgga ggagctggac tggtgtcigg. accagctaga 540 

gaccctacag accaggcact ccgtcagtga gatggcctcc aacaagt tta aaaggatgct 600 

ggaaatcaag tgtcagagtt 660 

, .>;.;<; ad tcct utccaictjcakaa l c!T20 

:. ,.v, . .. .\ xagclctagi ctgac taatt ;caagtatccc :aaggt X tgga gt.iaaaac ig \aacaagaaga . 840 
,. v • ^ ' * ? *i ^tctt|gcc •ia'SLggaac t tf /WWtttRAtfBiaatgugt :* t it ajtgtt 1 m agaat age;, ; 300 

tetiate ?«iimtMrjt»iMft;tipy^p^fttC'ii<»ittciBi««q^ciiJttVJltO'- 

45 ccagtggacg gaeeggataa tggaggagtt cttccgccaa ggagaccgag agagggaacg 1620 

-^i:^ gaaiggUtc ^gsgcwaai; 1 800 
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. tggcagtcaa gtggaagaag acactagctg cagtgactcc aagactcttt gtactcaaga 1980 
ctcagagtct actgaaattc cccttgatgtf^ca^ -'^^v- 4 ; 
5 agaggaaagc cagcctgaag cctgtgtcat agatgatcgt tctcctgaca cgtaacagtg 2100 

caaaaacttt catgcctttt ttttttttaa gtagaaaaat tgtttccaaa gtgcatgtca 2160 
catgccacaa ccacggtcac acctcactgt catctgccag gacgt t tgt t gaacaaaact 2220 
i M-:,/V;.^gaccttgact actcagtcca gcgctcagga atatcgtaac cagttttttc acctccatgt 2280 

tcatccgagc aaggtggaca tcttcacgaa "cagcgjtttti aacaagattt cagcttggta 2340 
v>: y>v.'*.' 5 > ? ^. A ,gagctgica* - ag$agataaa atc,tactccj»,.aaiUtUtc jwgagagtgt^gac.tcatcagV2400 - ■ 



*' ; : 'V:^ ;i -i;:.. ^<2r3>-«nmatf : -''"'-- v *; : A AAA;. : - ; -' v ~ ■' .""'r - ,--' k " : '- - v - '-• • .* 



• ' •': i; . .■•.^.•;335. V ., ;•. .:.;;:,;.;;4o'. ! \::<'*..-;.-^:;>;*35 ,' ; ' ; • . -. ' • : v-v'.':" ; ;v:- ./. 

45 Leu Ser Pro Lys Ser Met Ser Arg Asn Ser Ser He Ala Ser Asp lie > 

'•>.- '■ ... <v • /^p ;-- .. •• .:V •/ ; '-.-75 . : ' *80 •' • _ r .... . >s ^.- HjJ 

'.. ' ' ; .-" :S5 ■■ ';■ . !t r:;.-- ^ •"•wo H^'o ; -; y ^;iiB5 : .: : ^<?^:V^;piwt\y^^ 
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.... 5 



Arg Ala Pro Ser Lys Arg Ser Pro Met Cys Asn Gin Pro Ser He Asa 

115 120 125 

. Lys Ala Thr lie Thr Glu Glu Ala Tyr Gin Lys Leu Ala Ser Gin Thr 

130 135 140 

»' Leu Glu Glu Leu Asp Trp Cys Leu Asp Gin Leu Glu Thr Leu Gin Thr 

145 150 155 160 

Arg His Ser Val Ser Glu Met. Ala Ser Asn Lys Phe Lys Arg Met Leu 



j*;-hi 

• ' ~-££&n Arg^Gl S Lett TbrSfli ^leu ^Ser'jCln. Bet :5«r^Arg-:SeT;Gty ten* Gin 

.•*> .* .'• • •• ■ "-" • •:; ■' ^ & 6 ■ • 



-.1 • i ' 



&Q3hi£to4St&£ai^^ Met ■ 



45 



'.50 



His Thr He Phe Gin Glu Arg Asp Leu Leu Lys Thr Phe Lys He Pro 

: 305 ■■ ;%r*^:ciiQi^ | r ;'U;;\W v, *. : *ff:4 > .;: 



'1 . 
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Ser Thr His Val Leu Leu Ser Thr, Pro Ala Leu Glu Ala Val Phe Thr " 
340 345 .. 350 

.' Asp Leu Glu lie Leu Ala Ala lie Phe Ala Ser Ala lie His Asp Val . 

355 360 365 . . 

,0 Asp His Pro Gly Val Ser Asn Gin Phe Leu He Asn Thr Asn Ser Glu 

, ; r ;-"' : > >. ' 370 375 380 «V' 

. Leu Ala Leu Met Tyr Asn Asp Ser Ser Val Leu Glu Asn His His Leu 

. '-J v.. ,^385 ; v;V «•.,<••.>.. •■..-390 .v*,3S5 . ;Y, v.;, :400 - , , • . . '.-.Y ■'■£><•<' 

X ^;;*H>.Ta^-«*,|l»e;iTS teoaeifcGl*:Glii .<Ha.Asa.fC9s rtep.ileHieftln . >- .- 'Y.V'Y'' * .Y r - 

i • .'« " '. ■ V • ' '•'..•>'" '";\ * '. 

,.-•.•"•» /'-Y "• •■■r\Y 405 ■- "Y v^-i^laY' • •: " " - -4is ' ' : x; s - : . • "'' "' •' ' 1 " v 

. ■!. -.Y ... 

• tY' v >■:<*•>■ •^--■:>.. < ,;irV420'-' "*y-""" 3 W5 ::."V--430 .■■■*.■..-. » 'Y' '• : V. ; 

v. Y. .• ' • ■•• • •>.•- 

*•"'. ,w *.'..»'*' V/itWi 1 *!!*-. ^•: , -<vv*^0:j--v/t'*; Y•^•.*V^♦45 ; tf'VV-" • "•. * " ' : • . 

•; • .y&»:$**&$^ ^Leu Y-, ••' .: v /. VY; •■ ..'v. 

: 7 ! .f *\ * y^^*bo -. -j, = - r ( . : ^> ■ > ^ssiss .y-- 'V^vatw: ! .Vy ■ ■■' '■■ ' ;;> ;''Y.: : - ; 

•■ : r Yy -Y : - •' -4; : ^^*B5 , ?ViS.«'MO vcy:^ ;v /*:^t35 -•YY^<aSD r - -,' : -;'- f ;'^ 

• Y,-« - 'Y-:V.Y- V .-^ - : YY^>Y.^85.'; •:^..-'--.'.-.:Y;U90 vY v'-. Y ?..>••.. v. ^«' f >5 .. Y; t .'•■••'* ;. • 

.: ■'. . . '-"..y "-.^ ". '•"'-^iOO *: -.'.;}-.•''. ^>'' ; v*-;3t505 , • :' ' ;i '"'£510 ' : • . . " " : : '-." •' "' ' '■ .'*>.'; 

45 Glu Arg Glu Arg Gly Met Glu lie Ser Pro Met Cys Asp Lys His Asn 

";• "' v . ' •. " :'.-" "51 5 ; • , TY ... "520 • y::S2s\. ,'. . ; _ ; ./' : - ' . ' 

•. 4> : . * •■■ -,.:'-:^, v ^-v -^miA ;S*rim:.m:ln?^ • •'. -'Y' '•■"••''' '• ; '"* '* 

•• ". -V , Y . ' *530; ; '•■ , -Y/;' ! -^35 : v-; Y- r Y;Y-^40-^ -^Y - :r> : : "" r: ' ; "V "'*'•.•' ; * ? . •* 

; • ,'•. •^ 35 ,;--- ;;rs»B ; y.y : ;:s50y ." •• *--T..-:\ ; r ! v. 5§5-; '•'•"; :YYfesso' ' : ' : ' :' ,y ' v': ; 



J: * 
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V/ 1 



He 


Leu Asp 


Thr 


Leu Glu Asp 


Asn 


Arg 


Glu 


Trp 


Tyr 


Gin 


Ser 


Thr He 








565 






570 










575 


Pro 


Gin Ser 


Pro 


Ser Pro Ala 


Pro 


Asp 


Asp 


Pro 


Glu 


Glu 


Gly 


Arc Gin 






580 






585 










590 




Gly 


Gin Thr 


Glu 


Lys Phe Gin 


Phe 


Glu 


Leu 


Thr 


Leu 


Glu 


Glu 


Asp Gly 




595 






600 










605 






: c .Gi.u 


Ser, Asp 


Thr 


Glu Lys Asp 


Ser 


Gly 


Ser 


Gin 


Val 


Glu 


Glu 


Asp, Thr 



1-. 



. /.ISer/IGrs icr iiAsp Ser^lyillu'A^ 

■ ■ ♦ * 

•. ..,^625 r c, 630 ' :*635 ' .^/>O.-y»640 

: •;,*;!? ^^l#m*ta> 3MtStia>:GJji JGJji .-Val. GlujCl^GJ a3Ua YaKGly .fila. Oi u 
••>;^-V.*'" A ^7/:-64S " " . /.' . / 650 . •,. , : ; - 655' 
-*?f?i XMufiljr Js* da f « Gltf. AU.Xyfr.Jfi I He A* p. AsufArg t Ser^Fro Asp 



• - . • • • ' •*. 



<3o 



45 



iot its salt 



w670 

: ; ' 

\".i*-V:- "' 




- compound a c conl tf TgafrCte^ ^ 



v; 



■:t:JS5 



%c * • • •■ 
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10 / 

. (wherein R 1 is a hydrogen atom, optionally substituted hydrocarbon group, optionally substituted heterocyclic group 
•j'-j ..-.for optionally substituted amino group, 
r t.- , -'V' # *i i: ■: ; vi - each of R 2 and R 3 is a hydrogen atom, optionally substituted. hydrocarbon group or acyl group, vand R 2 and 
•K .£ ''A v f,B? 4 may be taken.iogether.wirn toe ^ optionaUy substituted 3-,lo fl-membered-ring, 

t - acytjgJDup.oRapUonailysub- 
... ^tituted-hydroxy -group, - - 

\-v yr ^RSisflJar^oo^atom;^ 
20 • : substituted heterocyclic group or (5) a halogen atom, 

> i ^.each of R^. and R? is a hydrogen atom or jopiionafly substituted hydrocarbon group ; and R 6 . and R^are taken 
»- together with the adjacent carbon atom to form an' optionally substituted. 3-, to 8-rnernbered ring, > /• 
WVv.^V- :\ ^«acrt«f^aid f^:iBa1iydroge . , 0 

X andn^w.O to 1). 

; /»cai; sown, apiioneify substituted hy- 

/^.. V R2*rarR3aTetaken to^^ an optionally 

;^:^^tti&tutafi > tD&^nm^cfgd ttorrr^ 

v'-s» frmembered ho- 

r t' " . • -. . >, . -r . . 1;f "».*'• ; • . i V • !'/ ;■ ' * . ■ 

••gas ^a:^ . 

; ; , ; }> ;t ! v iretesred jto : «^ (3) a 

group;<(14) amoco-C^ a*ytanma group, (ISJaTnono-Cs.^ 
■ arylamrno group, (16) acH^alkylarnrno group, (17) a dHC^^arylamtno group, (18) an acyl group selected 
45 _ from formyl.carboxy, carbamoyl, C^galkyt-caroonyl, C 3 . 6 cycloalkyl^aroonyl,C 1 . 6 alkoxy-carbonyl l C 6 . 14 aryl- 

carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy carbonyl, C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered hete- 
; V- -rrocyiterhavi^ 

. >50 ;.; vo)xygBn ato 

v;.-£'. v :C^^ arytohiDcarbonyl/e^ aT^ - 

gen; sulfur and oxygen atorns)^iC)can>onyt/.trri^^ 
• ; ocarbarnoyl,, Cg_^ aryHhtt>can*arrto)d ;-{5- or.frfnamfaergd ftetetpc y cte haw ng/fo.arfdiUon* to<carbon .atoms , V ■ 
w; . .Uo 3hBtenia^^ 

\^/sulfiny!, siilfmo, sulfo, atoxysuffmyl; arytoxysulfinyl, alkoxysulfonyJ araiCg.^ aryloxysutfonyl, 
• ; (19) an acyiamino group seJected from formylamino, C 14 aJkyircarboxamido, aryl-carboxamido, C^g 
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alkoxy-carboxamido, C v6 alkylsulfonylamino and C 6 . 14 arylsulfonylamino, (20) an acyloxy group selected from 
C v6 alkyl-carbonyloxy, Cg. 14 aryl-carbonyloxy, C^g alkoxy-carbonyloxy, mono-C^.g alkyi-carbamoyloxy, 
, . .... ■.di.-G^ alkyl-carbamoytoxy, C 6 . u aryl-carbamoyloxy and nicotinoytoxy, (21 ) a 4- to 1 4-membeaed heterocyclic 

group having, in addition to carbon atoms, 1 to 4 heteroatom(s) selected from nitrogen, sulfur and oxygen 
5 atoms, (22) a phosphono group, (23) a Cg_ 14 aryloxy group, (24) a di-Cj.g alkoxy-phosphoryl group, (25) a 

C 6 _ 14 arylthio group, (26) a hydrazine group, (27) an imino group, (28) an oxo group, (29) an ureido group, 
(30) a C^e alkyi-ureido group, (31) a di-C^-alkyl-ureido group, (32) an oxide group and (33) a group formed 
- by binding 2 or 3 groups selected from (1 ) to (32) listed above, 

- (ii) a 5- to 1 4-membered heterocyclic group having, in addition to carbon atoms, 1 to 4 heteroatom(s) selected 
io - . y . from nitrogen, sulfur and oxygen atoms which may have 1 to 5 substituent(s) selected from Substituent Group 
A described above, 

J. (iii) an amino group which may have 1 or 2 substituent(s) selected from the following (ia) to (iiia): 

v.. -•;•*• (ia) a hydrogen atom, 

•\>\ • vM* 5 ,v.: ' *> 1 ( iia ) a c i-6 alkvl group, C 2 ^ alkenyl group, C 2 * alkynyl group, C 3S cycloalkyl group, C^g cyclbalkenyl ; 

••: *** - • - . - - '^vuerttGroupAdescribed above, t • ; /<;•- ' ; '*' V -r. 

. v. I?* '*"> . '.' . v r (»k) an acyl g^up selects v? '-, ,, £ 
v * ; s ,/ '^p^aikoxy-caftKn^ ' S"' : W-.^ 1 

20 , • ; ' carbortyl,(5-or6-mernbere^ 

.. . ■ 

^ ■ « ■•'■:<,<"■'.*- C fr14 -arylK»rbamoyl/(5-x)r6-mefnbered heteroc^ .,' , 

> v. .^X : .i S:.^ ; T* I *fcatoTn(B)<setetfc^ Si \ . 

^ >' / , • .^ft.Yv. 1 7 ; '^afk^ttrocarbefir^ C^araltyj^o^aftoonyt, ■C B . 14 * ' -» " 

' • " *' ' 25 .\ •• jv- 'A. . * aryloxy-thiocarbonyl, C^g aralkyloxy-thiocarbonyl, (5- or 6-membered.heterocycle having, in addition to 
I v . t .v; ♦ ••■ s*V**'*f V-*' -V \ .carbon atoms, 1 to 3 heteroatom(s) selected, from nitrogen, sulfur and oxygen atQrrwHhiocaroonyl, thio- . • - T . 
<c*;V*.-tt# Vv*yv^ *i»artHsmoy! f monoHP,^ aikfrtteBaitoarM)lU:& ary^iocaroamoyMS- or * ■.• . t . ■ 

i. C" : l : 

.-pii^ ' .*•<»■ \\; , 



/ .. y : :^r . . 

. . . ^v^vaien^QmuprA'dBsated'Above,- ■ . 

:f"^ , « r ;- -j . ■ > V' 

,f- r k v ,"r * :\ .; ^.carbonyl, (S: brB^fftBrntaeiadlietengycte'^aaCT^; in aririftorrtp jatbon atoms, 13d 3 tteteroatofn^s) sefected . 
: : v ; ; 'from nitrogen, sutfur and oxygen. atoms >-cartw3nyi, monorC,^ a^kyi^arbainoyt, d^C t ^ aikyl-carbamoyl , 

: • - * "0^4 aryl-carbamoyl, (5- tsx 6-membered heterocyde having, in addition to cartoon atomsrl to 3 heter- 
45 oatom(s) selected from nitrogen, sulfur and oxygen atoms) -carbamoyl, alkyl-thiocarbonyl, C^g cy- 

cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 . u aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
. ^arytoxy-thiocarbonyi.; C7. 16 aralkylo^ 
* ; cartjon ato^ t ,5r.^ 3 

; .^;«an^amoy*,rmono^ or . 

; ..so \ cvS-fneinbef^ hetaroatomts^selectBd trom nitrogen, 

suftir and oxygen atonwMWrartw 
• - ;:; ^;iBf^fiyl t r^^alkytEu 
/ . , . ysutfinyl.C^ 

" '" - s ' - '.;... r V?: 'ft^nen^ererfheteiDcydic ring whtcrt may have 1 to 3 substituent(s) selected froma C,^ aJkyl, C fru aryl, 
V v " 4 ' t UC 7-'i« araik y 1 ' amino, mono^^aflo/toino/mono-C^^aryfamino, o^-C,^ aBcytammo, tfi-C 6 . 14 arytamino 
r . ; ' and 4- to 10-mernberedarornatic heterocyclic group; 
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R 4 is (i) a hydrogen atom, (ii) a cyano group, (iii) a "C^g alky! group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl 
group, C 3 _ 6 cycloalkyl group, C 3 . 6 cycloalkenyl group, Cg_ 14 aryt group or C 7 . 16 aralkyl group which may 
i>,, w . Jiave 1 to 5 substituent(s) selected from/SiitoUtuentGri^AdesGCibed^atoye, 

l ? *'-(iv) an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-caroonyl/C^ ; cycloalkyl-carbonyl, 

5 . C 1 . 6 alkoxy-carbbnyl,G 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl^arbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy- 

.' carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
- from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl -carbamoyl, di-C^g alkyl-carbamoyl, 
: -- • c 6-u aryl -carbamoyl, (5- or 6-membered heterocycle having, in. addition to carbon atoms, 1 to 3 heter- 
- .'. oatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, alkyl-thiocarbonyi, C^g cy- 
; io . cloalkyl-thiocarbonyl, C^g alkoxy-thiocarbonyl, C 6 : 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 

aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 
- carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thio-' 
carbamoyl, mono-C^g alkyi-thiocarbamoyl, di-C^ alkyl -thiocarbarhoyl, C 6 . 14 aryl-thibcarbamoyl, (5- or 
. 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
J { H' 1S :> . sulfur and^oxygen atoms)-.thiocarbamoyl, moao-C^g.alkylsulfamoyl, di-C^g alkylsulfamoyl, Cg^jaryisul- 
- •♦. • arylsulfinyl.sulfincvSuifOv.jC^g alkox- 

, . ■' ^ ^ v^yBuffjnyt f ,C B ; 14 ^h^ul^nyi, C^^ fetoxysuttonyl anxfcC^ arytoxysutfonyi;/ which <nay have:! to Ssub- V 

T^u. ■'-> * >fitituentjs)se<ectfitffrom^>stt 
> ^ • , ^> ' . "* f *..4^v) a. group represented by Formulae .-OR 4 . ■ • ■ : ■ K f 

20 •'*^ ' , (R*is <1> a hydrogen atom, "\; ' .■ ■. ' * ; ' . 

'\^ \^>>M^y ..." ^:VlleniG^>up Afitescribed above, or, 

i v * "3} '■? <I -*V;.«: > eartjamoytrc^ attcyJ-c&rbor^Ca:^^ 

Q \ v^7'': : , C1-6 alkoxy-carbonyl, Cg_ 14 ajryfccarbonyl, Oy.\^ aralkyl -carbonyi;C € . 14 aryloxyoarbonyi, C^g aralkyloxy-' 
^- :, -;V v-carbohyU5-o#i-membe^ 
*sf vfe'} • . : . ; ^ ^r^ronr Jiilrogen, sutfur antfdgrygen 'Btm&l<atboflfl, inoao-C,.^ att^fccafbarrtoyl, tf-C^ alkyfccarbamoyl , 

* v ' y>i! '.'••-%-j 4 ^ yVy0!^w|8):«fl*BCtad fiOT.nitFPjpn, auffur and oxygen aloms>-carbamoyJ, aftyRhrocarbonyl, C M cy- 

• ?3 ° ;^ 

*v;v l v... ■ * f ;A v .-> &flflft^frjSpaj^^ ^addition to 

: (S- or 

V7 ;. ? 1 ' V*> ' si) >> JS-tftgBibtrtfciiAgtg fb c vcie hayings g> adtftipfl yorarbon ratoms^ 1 _to , 

■■ • ; . ■ : v v * v ; /*. * C'-/ : '. - ■ , 4 Vv .V. •'■ *.■' 

. ; V. ; tn.'f ifi'v: a hydrogerj atom, * • * * *• * ♦ *' 

" ' C 6 -i 4 aryt group or Ct-.^ aralkyl .group which may have 1. to 5 substituent(s) selected from Substltuent Group 

45 A described above; 

(iii) an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C^g 
; -* t ^alkoxy^a^onyCCg^^^ 

.'.»< . : /^? ; or ifcme n ib ep B d heterpcycie } having, in adsftt^ao'caibort » 3;>iete!coiatonr^3y«led^tr^ 
•.i. . - l "<ii^gen ;.sutfur^and oxygen aloms)<aibonyl # 7norto i C^*^ .•3Ps-i4 w «rytrcar- • 

iso : ; : ^ > heteoatomj(8) selacted 

' -f - ; ^ >; frbni ni& 

/ iftikDIV^ 

v. >'eJl^loxy-thiocau^«iyl^(5- t rfr,€^ 

r >: /.^ V- t^ntocajbonatoms^l 1^3 heteToatom^s) setectedfrom nitrogen;- sulfur ^arKjojtygen atoms^thiocarbainoyl, 
' r ? v ^nrnjno^.ga^ 

v < ; * . *i alkylsulfinyt, C 8 . 14 arylsutfinyl, sulfinoj.sulfb, C 14 alkoxysulfinyi, Cg. 14 :aryloxysuif inyl, alkoxysulfonyl and 
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C 6 . 14 aryloxysulfonyl, which may have 1 to 5 substituent(s) selected from Substituent Group A described 
above, . 

(iv) a 5- to 14-membered heterocydtc^ 

oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from Substituent 
5 Group A described above, 

(v) a halogen atom; 

each of R 6 and R 7 is (i) a hydrogen atom, (ii).a C^. s alkyl group, C 2 . 6 alkenyl .group, C 2 . 6 alkynyl group, C 3 . 6 
■ cycloalkyl group, C^cycloalkenyl group, aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent 
10 . , (s) selected from Substituent Group A described above, 

R 6 and R 7 may be taken together with the adjacent carbon atom to form a C 3 . 8 cycloalkane or 3- to 8-mem- 
« . -j .v. ::k bered heterocyclic ring which may have 1 to 3 substituent(s) selected: from C 1 ^ alkyl, C 6 . 14 aryl, C 7 . 16 aralkyl, 
amino, mono-C^ alkylamino, mono-C^ arylamino, di-C^.g alkylamino, di-C 6 _ 14 arylamino and 4- to 10-menrv 
j, « '— cohered aromatic heterocyclic group; 

t f t5 < , each of R 8 and R 9 is (i) a hydrogen atom,.(ii) a C 14 alkyl group; C 2 . 6 alkenyl group, C 2 . e ^lkynyl groiip, C 3 . 6 

. sy^pa^igr^^i^oa\kenYi group., ^ aryl group orC^, 16 arafcyi .group which may ha*e t. to 5 substituent 
: ; '* , .'• . 

V^H ; ~ v x $ (0 a>bohd f $>arvoxygen atomv<iii)Bn optionally ^cicedTOttucitom^v) a^^al^sroop, Q^atkenyl \ 
) ■' y. k .yigro^C^ s^™/! C^cyctdalkyl group, Q^iCyctoalkenyt/^roup, aryl group or'G^ aralkyl group 
20 1 - r which may have tto,5 substituent(s) selected from Substituent Group A described above, 
: < (*) a. nitrogen atom having an acyl group.seiecte^f^ 
*; _/<-'■.< doalky^arboiiy!,^ alto^cart>onyV<^ 4 ^ 
r*..<- 4 p*;Akv< : ^ carboa atoms, to .3*heteroatom(s) 

r * • \ L y' -,r<;r?/^^ atbrftsj^arbonyt; ^no^^ailcyl-caibamoyi, tJKC^ aikyt-caraamoyl, 

. ■ X^siu aryJ-carbamoyl; (5- or.S-rnembered heterocycJe having, in addftion to carbon atoms, 1 to"3 heteroatom(s) 

« l v. ; : * detected from nitrogen, .sujfuf gnd oxygen atorris)-carbamoyl. C v ^ a^^iocaroonytvC^ cycloaikyRhwcarbonyl, 

■&Vi :/ #£>>^ apfl-mocatponf; p^.araJ^thiopaitrofly^ C 7 _ 16 ar- 

* >\i> { aiie/to^^ tD. l 3Jheteroatom(s}:; 

■'.A .y-..: * : '".Vut^/^^eatectstf trw nitwgen, tuilu/ ami oxygen.atoms)#ijQeaibon^^ aikyi-ttnocaroamoyl 

*\ .4* '.' ^ -$ 

' f ; .. , eikyisuifenyl i .;C s . t 4 axyisutforiyl. attcytsutfinyi, C 6 . 14 

» £ tSf iv. \i ; j v * w V: x 0f*l^f^^9f^^M^^r^^o^ fiw SeJfcoan/lufiia/I,* C^^-arylcxysutfinyi i$ aitoxysutfonyt and C^afytoxysuHonyl;., 

. ..... " r-r-^nis^w 1. . . ; ' • "•• , : • tV • * v. ■». .'*";• 

^.-V-s'je :i r : r-'v^ C3; r^Thg raaiTpiMinAaaa u rii ^ JorS^ wtere t n R<?ift"(i ) an nptmnniiy mihgtitirf grfTmOTmti^ hyriroca ■ h i group, 

: : V; 7i :} . (2) an ojztaiaiiy sutetitut^ hydrocarbon group or (4) a 

; : .* '. ' * * gr° u P represented by Formula: -L-fi ,a wherein L is methylene; cartronyl or an optionally substituted nitrogen atom , 
« R 1a is a hydrogen atom, optionally substituted aromatic group, optionally substituted hydroxy group or optionally 

substituted amino group. 

r . < • \ • • \ . . ; " . • • •/ * • *.. 

j?: s • *." \ < fu)-a"5r'to T4HTiember^ heterocyclic groupconlaintng 1 to 4 hete rp a ton i (s) seJectBdrrorn nitrogen ^sutftn'^and , 

•M'';^. : $ut>fit^u^tt8^«e}ec!»d^^^ 

■ "i . v Group A described above, v * -\ v V-^v;". - - - ,..■*.'* /. " : "-V 
-. ^rf^{iH>a-C^;^ 

/.^ above, - .*..*■ ' r> ./ ; ; - A..:vvVv--'"'i r "'■ .--* v « - f ■ ^ "I 
•V^^if. ,; ^>*><w)ffgrotiprepiifflefiUidby.F^ 

. v '.^ "sf which may be substituted the foilowir^ - 
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(ia) a hydrogen atom, 

(iia) a C^g alkyl group, C 2 ^ alkenyl group, C^.g alkynyl group, C 3 _g cycloalkyl group, C 3 . 6 cycloalkenyl 
?r.vi// ? . group, Cg-u 3 ^ 1 9 r o u P °rCy. 16 af^l^^ -•->••." - 

uent Group A described above, .* ■"■' *.' 

iv 5 (iiia) an acyl group selected from f ormy I, carboxy, carbamoyl, aikylrcarbonyl, cycloalkyl-carbonyl, 

alkoxy-carbonyl, Cg_ u aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . u aryloxy-carbonyl, C 7 . 16 aralkyloxy- 
carbonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected 
from nitrogen, sulfur and oxygen atoms)-carbonyl, mono-C^g alkyl-carbamoyl, di-C^g alkyl-carbamoyl, 
C 6 . u aryl-carbamoyl, (5- or 6 -membered heterocycle having, in addition to carbon atoms, 1 to 3 heter- 
io oatom(s) selected from nitrogen, sulfur and oxygen atoms)-carbamoyl, alkyl-thiocarbonyl, C^g cy-- 

cloalkyl-thiocarbonyl, Cj.g alkoxy-thiocarbonyl, C 6 . u aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 
• aryloxy-thiocarbonyl, C 7 ^ 6 aralkyloxy-thiocarbonyl, (5- or 6-membered heterocycle having, in addition to 

carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thio- : 
< *i r - carbamoyl, mono-C^g alkyi-thiocarbamoyl, di-C^ alkyl-thiocarbamoyl, C 6 . u aryl-thiocarbamoyl, (5- or " t-\r> 

v-.-"--f5 jr.-. ; y V \\ >6-membere<lheterocycle having, irvaddition tocarbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 

^ ^ :.Mutfnt(^dCted irtM SuWu^.Group A described above, . ■ • . ........ , "*V^'? sfc- 

'20 \\. ; V \ •' . " . •-. . ; - ' > ;'><■ ■ . ; \ 

V * - vr.R 1 * is (i) a hydrogen atom, . 

a Qft. t4 &ryk9TQup V *2 3» a5-'.1o 1 ^mBmtifcfpcfeaconTatic rieterocycJc group contain ing3. to 4 hetefoatom. h . ^ Jf . , > ; _ 1 

v ' 25 *V v. V :V ; (W e ty*^ ftroup which may have G\+ afkyLgraup^Cfce alkenyl group, C 2 . 6 alkyriyl/grotjp. C^.cycioalkyr _ 

i :U selected ^ . f .T < < . ' . '■ ./ 



=$35 S ;:/'< v'-.V 

- , ';, [■ f iB-rnembered hsterocyde travtng, .in addition to caibon aturiis T J to ^heten>atom^s) sstectBd fiuin jtitrpgen, 
sulfur and oxygen atoms)-thiocarbamoy1; mono-Cv.e alkytsulfamoyl, di-C v6 alkylsulfamoyl, Cq;^ arytsul- 
4 $ famoyl, C^g alkylsulfonyl, C6, u arylsulfonyl, C^alkylsulfinyl, arylsulfinyl, sulfino, sulfo, C^s alkox- 

. ysulfinyl, C 6 . 14 aryloxysulfinyl, C^g alkoxysulfonyl and C 6 . 14 aryloxysulfonyl. 




(wherein R 1b is a hydrogen atom or an optionally substituted hydrocarbon group or optionally substituted hetero- 
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cyclic group, Ring D is an optionally substituted aromatic hydrocarbon ring or optionally substituted heterocyclic 
. group, E is a bond, methylene, oxygen atom, optionally oxidized sulfur atom, optionally substituted nitrogen atom 
»*■■;-.; • ior tax group, represented by Formula: <2S-G-?**<CO-0-, -S-<X^£'H^2>irG^^^^ ^ 1C - 
; - S0 2 -(CH 2 ) m -, -SOg-NRic.jCH^-, .0-CS-NRic.(CH 2 ) m -, -NR^-CO-NR 1c -(CH 2 j m -, -NRiC-CO-(CH 2 ) m -NR 1c « 
. 5 wherein R 1C is a hydrogen atom, optionally substituted alkyl group or acyl group, k is 0 or 1 , m is an integer of 0 to 3. 

8. The compound according to Claim 7 wherein R 1b is (i) a C^ 6 alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, 
v C 3-6 cycloalkyl group, C 3 . 6 cycloalkenyl group, aryl group or C 7 . 16 aralkyl group which may have 1 to 5 
substituent(s) selected from Substituent Group A described above, or, 
10 ■-. • (ij) a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur and 
• \ z oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from Substituent Group 
- • * ' 'i ^ a described above; 

Ring D is (i) a C 6 . 14 aryl ring which may have 1 to 5 substituent(s) selected from Substituent Group A described 
.. . < v 4 .vabove or (ii) a 5- to 14-membered heterocyclic ring containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
• 15 -'y - and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) selected from Substituent 
v=".iGtoDup a described above; "* \^_. ^ ' > , ■ v • ; 

v 7 \ '. x/fcteBny ofnheloftowmgXi)to^viii): v «'..' v. . K - - . . ' ' x f ; . * 

' • : '» 

■V a*bond;(ii) methylene, (8i) air 

20 ; *" . (v) a alkyl group, C 2 ^ alkenyl group, C 2 _ 6 alkynyl group, cycloalkyl group, ; C3_ 6 cyctoaJkeny1 group, 
♦ r 'li- C^^aryl group or.C7. 16 .aiBlkyl.group.which.may nave .llo 5 suhstituent(s), selected frorn.Substituent Group 
' / ;w.*.£- • A described above, . .< / - « - • 

* ?M ; V' ft C ';tvf>avnttrogen atom having.an>8cyl.group seJe^^tam^tonnykj^^ cartoamoyi f £f^a|^^^ 
*" * >\ aryloxy^carbonyt, 
' ^ ■': " : i'jVri'r ^7-i6 aralkyloxy-carbonyl, (5- or 6rraembered heterocycle having, in addition to carbon atoms; 1 to 3 heter.-. 
fc\ i v . patom(s) selected from nitrpgen, suit ur and oxygenatorns)<arbony!. mqnorC ^ alkyi^aikamoyl, di-C- afcyu 

t io3 

\ : v );n;;v:: t t^raa^^6).«BtecfiBd fiOTnfcrpgen/Byltorw^ cy- 

p6-14 arv ~ 

•^^^nwiWfti i*yMtiiocaii)aini^ ar^thtMarbarnoyr;'^ orfi-membered het- 

V V -V ^*^/crac^ neteroatomt*) selected Vom nitrogen; sulfur and.oxygen 

.v • v: V-.y -^^^ 

:f. ;\ ";V : fr^ |nay:conta1n^ ,to.5,sutostitufint(s) 

V/ ■< i • • . ^V^ ^CS^>c:(c^^^q<^^ wherBin-B^ fe {ia)3 hydrogen 

4 -V:above;.or, . •. . ; ' .v- , . ,;*-:'• 

< • (tiia) an acyt group selected from formyi ^ can^xyrcaitoamoyi; C^. B aBcyt^arbomjlrC^ cycloafkyt-carbonyl, 
45 alkoxy-carbonyl, C 6 . u aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, aryloxy-carbonyl, C 7 . 16 aralkyloxy-car- 

bonyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from 
' ,j .' : • nitrpgen v :sulf ur ;and.oxygen atoms)Tcarbonyl, 5mono- : C 1 ^falkyl-carbamoyl r;di-C 1 ; 6 1 alkyi-carbamoyirC^. 14 aryl* 
V fa ■ .caitoarnpyl/ (5^ or^< H ir>Pn ^n &d:tiqterocy^ fwtT\$ r to addition tac^ttfon a^Di^^^ ■ 
£. x;tn^7ittrD0^,sutfiir a n d t ttyy^ 
. 50 .aflcoxy^ 

■\. i: } .-alkytoxy-thiocarbojiyl; iS-^of 'B-fTifirntoened ttaterocycte^^aying. m addrtioatD.cartJon atamB;.,1 to.3 iheteroatorn : 
- . A//<- : f'(s)-setect£rt atorre>^]DCBft>6t^ t ihlocafj^^ 

... > > f vbamoyi t ;c£-C 1 ^ alkyMtriocaibemqyl, C 6 . u aryl-thkxart)aiTOy* I ;(5- ur.«r«iembetBd h^erocycle having, -in ad-, 
-r :'>:;diti0niD^ 
^ v : - ; ^^TTOno^^ aBcytsuffan^o^ 

■i ' 5 ;-y ^:j:.attcyteuHthyt aryteutf irty*, stiJfino; sulfa,:^^ alkoxy^ 

; : • : : ' i- " : . ^rCe-u ajytox7suJforty4; whictnir^ A ta desa*ed 
above; - ; • 
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k is 0 or 1 , m is an integer of 0 to 3). 

9. The compound according to Claim 7, wherein -B^is; . 

5 ( 1 ) a c i-€ a,k y' 9 rou P [ tn 's C v6 alkyl group may have a. stibstituent selected from a halogen atom, cyano, 

hydroxy, C^g alkoxy-carbonyl, di-C^g alkylammo, optionally halogenated C^g alkyl-carbonyl-amino, carboxy, 
carbamoyl, alkyl-carbamoyl, C h6 alkyl-carbonyloxy, C^g alkoxy-carbonyl-C 1 . 6 alkyl -carbamoyl, (5- to 
6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms 
in addition to carbon atoms)-C v6 alkyl-carbamoyl, C^g alkylthio, C^g alkylsulfinyl, alkylsulfonylamino, (5- 
io , to 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 

1 m .-atoms in addition to carbon atoms)-C 1 . 6 alkylcarbamoyl, (5- to 6-membered heterocyclic ring containing 1 to 

i. / 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)-amino, sulfa- 
moyl-Cg. u aryl, carboxy-C 6 . 14 aryl, C^g alkoxy-carbonyl-C 6 . 14 aryl, carbamoyl-C 6 . 14 aryl, C^g' alkyl-car- 
' bamoyl-Cg. 14 aryl which may.^tiave a, hydroxy and (4r to 10-membered heterocyclic ring containing 1 to 3 

1 t5 'X r *'*'\.:. Vheteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms)-caroamoyK^: 14 

* : —aryl]., . „ • ., ' ^ . 

v- ..^^^G^cycfoaacyt -group; * /• , >: 5 *' ' \ . .• *••.■• • . ^ ;/ v v*. 

•r^\i m t Z.\^ t . < 3 ) *£s^u ^ gryjp itfai^G^^arytgrdtip mgyhave aAubstftugnl s^ectqrifrOTT^C 1J ^aito(yfamimx, carboxy/ 
■it "' ,K / -'-^V t f v tfKicttalty rja^eifate^^ alkDxj^caitKmytartirnar, t fomiylanw 
20 • . ^r^ -.'surforiylamino; (C^ -alkylXC^g alkytsuffonyl) amino, alkoxy-carbony!^C 1 _ 6 alkylammo,. optionally C v6 
v.v/ ajkytearbamoyl and C^jg araikyloxytcaxbon- 
, • * f\ lt / yiamirio} or, * ■ . 

/ :\ *i) H ' 1 1 3' to 1 4^n Anb vetf teteroc^tcljg!^ 1 to 4hetero^oiT^^etacled:fr^ 

; ' ^ : s "^pKygan i €ttom8rm addition JDiCaftoaa atom? [ttiiaiieterocyctiffgipup mayibe substtttuled byj pr>2 substituent(s) * 
25 '^' : i-r ^selected from a. halogen atom ;c t ^ aikyJ; carbbxy-C,.^ alkyl, alkyt-carbonyioxy-C^g alkyi, C^g' alkoxy- 
•v J *<»: '3 V:''^ 8 *^^ and 4r.to ; 10-mem- 

t- W • V fr 0 ^ bet fr ocyc fe group cofft^rig 1 toj3 hetftroatoirtfB) Getectotlrom wlragw*, sutfurjin4;orygen:.atoms f in 

«H-; («u^lNr{C^a«^ r (a) ; -N(C^ aJkyl- 
*V " > ;? v^ (jwV^ group repre-.i 

'V - ■ ; > ^? i tttaetts^ fflB^dOuifie^ atom or:c 4r6 

/* , ..%.^::^^group^Bml.ni2'is'0 1 / • » . . - , 

r *o : *;V^^sir^a^mb^ OTA-e alK^group and 

r .^'V./TO3 =1 te0or-K . • ... •..'•.* -.. • ♦* i- ■•.-*. * 

% y-.lyxKA * « (<^A.gmup fepf5Bsi^ 
■ ' . - 7; 4 m4isO or 1, 

■■ ' - • ' V ^xix) a group r ep r esen ted by Formiila ^HF^CO-l&^{CH^y wherein B» s a hydrogen atonVor.C^ alkyrl group, 
45 R k is a hydrogen atom or C 1-6 alkyl group . 

and m5 is 0 or 1 , 
. V- r ^ ^xxJ a groupippresentedibyiFormute.^ 

*" » \.v';^ ";. 'sV'/' r l. -\ \ ti '•• i^y.vJi 

v^O>;The:compound according \ * ' J-/ -,. 
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wherein Hal is a halogen atom, Ring D is defined as described in Claim 7. 
sum*..v 1 1 . The compound according to Claim 2, wherein R 1 iis-a.gr.cupyr.ep reserved ^y.-Homuila: 



*0\ 



, wherein each symbol is defined as described in Claim 7 or a group represented by Formula: 

■■'"**■ , . <** . - • . 






' ' ' '^^ 

. V . VV -\A 4 -^erm ^ac^^^yrntoi'^iddfinfed begcrtoeoVna Cl^nTi ; eacCofW\and f& is; a'ttydrogentatsm 'or HjptionaJty 
V* ' • v 1 >>*2 - Hsu^^ -and'**? may.be tflkealogetherwrtth the adjacent carborratom^to f orm an 

'-+25 a * optionally substituted 3- to-8-membered ring.'R 4 is a hydrogen* atom, cya no group, optionally Substituted hydro- 
, . . .^rV t. carbon group, acyi group 0T t agrpup represented .byffro^ a hydrogen atom,, optionally 

. \H °* 

a '.vi*' fS% \ ; fa jfpqn &i&ptfifty ftttetiD fed .3* toj^rnenfreirt Tfog, .aacft of R 8 and HP a.e ' h yd rogen atom, XU» an oxygen 

.-...•v.v, •" ■•■ v;v:^^)^ih^Dgen^orn; - ;• \ ; , " '* • ■ - ! • 

;. ..v.-. . ' };.< ^^lia^^Ucyigroiip : v .-. • : - ■ ' /v : r. ■ \ v . * "< y - 

"7 : ; ^rjtht& C^^a jkylfgre^ may nave a sutetttuartt a ete e litf ton y halogen aionv.oyano ; cartaamoyt, .C ^ aikyl- 

. { * A. \i V : • <\ cy^ r t M yr^ ting tiS 3f n£$&tuatorti(a^ sejacteil ffoni'flJIn3^n;!tofiuTiand oxygen .atoms in .addition 

: J ... j : ^v.(4)^X^'-cycloaJkyl group, -- - 
*. * V ~(&ya Cgi 14 an/t group • •■ . ' - 

-'is . • [this C 6 . u aryl group may have a substitueiit selected from amino/carboxy, C A . 6 alkoxy-carbonyl, car- 

bamoyl, mono- or di-C^g alkylcarbamoyl, formylamino, C^. 6 alRyl-carbonylamino which may have a hal- 
• 1 ;;*ogen?atorn'or^ 
; ; , t .. " ; ;/alkyUire^VP t ^alky^ 

-^amirio^^ajkoxy^M^^ 
?.» ^ * • inoH^^^aHcyi^arboTiy^n^ 

./ :-:eJkyJHcajbamoyn, • ' : ' r . * i- H ; ; '•- * ./ *. . ~; '. *> ' 

:$ . i : . : %tffl \; . • *Z; : v ; 

. .>•*' i ^; '^\^fijC^^ajylojiy'group, . - : ^ « . * N ,; .\ : '/ : ' 

^'V ; v-V^^a^jaaik^^ ; : 

•i* - • , •> '.^.v(10) a C^^aryiihro group, 
: (11) a hydroxy group, 
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(1 2) a 5- to 1 4-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur 
and oxygen atoms (this heterocyclic group may have a substituent selected from oxo, carboxy-C^g alkyl, 
•..s AC V ,.: , 7 . -.C tl6 alkyl-carbonyloxy-C^e-alkyl, C^.g alkyl, C^. 6 altax^aftonyf^^^Jkyl^^ 

bamoyl-C^g alkyl and C.,. 6 alkyl-carbamoyl l C 1 . 6 alkyl], 
. : s (13) acarboxy group, 

(14) a group, represented by Formula:. -CO-Hal (wherein Hal is a halogen atom), 

(15) a C^g alkyl-carbonyl group, 

(16) a C^g alkyl-sulfonyl group, 

(17) a C^q alkoxy-carbonyl group, . * 
10 (18) a sulfamoyl group 

% ;■ [this sulfamoyl group may have 1 or 2 substituent(s) selected from C^g alkyl, carbamoyl-C^g alkyl, C^g 

" alkoxy-carbonyl-C^g alkyl, (5- to 8-membered heterocyclic ring which may have an oxo groupJ-C^g alkyl 
and C^g alkyl-carbonylamino-Cg. 14 aryl], 
":. -> i i (19) a group represented by Formula: -NR a R b : 
"J.yw-'fs ".-! . ;V| V ? ' f r ' [each of R a and R b is (i) a hydrogen^tom, (ii) a C^g alkyl, (iii) (5- or 6-membered heterocyclic ring con-. 

( *V '*:>." V'** 1 - f 

■'■ 20 t ? - * ^containing 1 to 3 neteroatom(s) selected from nitrogen, suffar and oxygen atoms in addition to carbon 
, S /^i. 'car^ 

' « V. v i^;.-CiiwW«^^: apcy^asfconyl, twj.^C^ •^kyteii^ alKylsUtenyK^e 

... . >v ;t » ■.-:: : -r * t amtno-(^.galkyl-'carbonyi;(xix) a : C 6 . 14 aryl-carbonyl, {xx) a <^rboxy-Cg^ 14 aryl<arbony^(xxi) an optionally 
.> ;>'.- .. r^i%- : v t:*^i : v^r : ... * * .fft^alkyl-qstermed phosphoop-C t ^ aJkyhC*t*aryl*^Qr^ oriS^rwmt^red.twterocydic riog 

• m Jfc ; / *u V, } gpntaining .1 :to .3 njatoroatornXs). seletted from nitrogen^ sulfur and cxygw Jrtoms, in'/acWition to carbon 

V : 4 ; , -»£ - -'v.. •,• ;.* ' • netsnocyciic ring containing 1 to 3 neterastom^s) sheeted from nitrogen, suKor and oirygen atoms in ad- 
;..:'« \;yao- £ l \ pki* |V* dftJorrto^arbofi toiBm^^C^aUcy**^^ 

\ v - : 1 to 3 

<X ;a 

; ■ ; . , > .; t 

; v • • „ yj ^oatoffi(s)^seitaLlaj ^npffi^n^cp^en^sottognd joacygea^atorns in ^addition to uhi t w an ^totns jgtich !roay>haye 
,.. - v . ' V : * jjyanoxo ^ 
\' t ; : frpmiutrjQ^ttvAi^ 

> - w y i'.- ■ .; < -i' 1 '-?' J ^^urtTOhifwy Havi an oaqp C^PX^ii a*yfcaitoor*y^ orninj^C^ «8cyMarbe«^;(KiinV) a C|.^Jdfcy1thio-C^g 

* : ' '■ teach of R 5 and fe (1) a hydrogen atom, (H) a aflcyi;(ni) a* (5^ or ^rriernb^red* heterocyclic ring 

45 containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 

atoms)-C v6 alkyl,. (iv) a carboxy-C^galkyl, (v) a C^g alkoxy-carbonyl-C r . 6 alkyl, (vi) a di-C^g alkylami- 

:* #t <'::$^ 

- aridities to e 

'-'ISO-. , _ • ' Vt^^g ^ 

•v' v v j ;v >■ v • .\wv option^ Cj^'^ 

x ring containing! 
; ; >/fltorn^ 

' . ' ' -e. . ; V t «* 8-membered h^erocyefic ring contain rng 1 to 3 heteroatom(s) seceded from nitrogen, sulfur and oxygen 

r .*: ; : \ 1 v l r ■ ; ^aton^ in addithw to 
5v . (21)a cyanogroup, 
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(22) a mono- or di-C^ alkylcarbamoylthio group, 
. (23) a mono- or di-C^ alkylthiocarbamoyloxy group; 

(ii) a 5- to 1 4-membered heterocyclic group containing 1 to 4 heteroatom(s) selected from nitrogen, sulfur and 
5 oxygen atoms in addition to carbon atoms which may contain 1 to 3 substituent(s) selected from the following 

(1)to (8): 

(1) a halogen atom, 

(2) a.C^g alkyl group [this alkyl may have a substituent selected from carboxy, C v6 alkoxy, C v6 alkoxy- 
10 carbonyl, mono-C^ alkyl-amino, di-Cj.g alkyl-amino, carbamoyl, C^g alkyl -carbamoyl which may have 

. 7 . a hydroxy, 4- to 1 0-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, 

sulfur and oxygen atoms in addition to carbon atoms which may have oxo, (4- to 1 0-membered heterocyclic 
ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 
atoms) -carbamoyl, carbamoyl-C^g alkyl-carbamoyl], 
•}y\ijg\j:v -as V-Vv.?^* (3) a C^g alkoxy group, ' ' . -\\ \\ 

- " : --. , \>W... 4 W ?.' c 6-u^ 9roup, • . - . r."- x^- t * ' 

- • . .^V^^'fyta .aralky* group^this^i^ araik^ .group n^ .substttuem detected from carboxy,. 

. ?* -V. . alkQxy-carbonyl;-cart3amoyl t d,^ alj^caitoamoyfcwhfch rr^ 
P . ' -"V - M ;i *r : * ** : - ^'f^cyciicirtngconlajntng 1 to 
• 20 r to carton atoms) -carbamoyl], < :■ • 

v. jy ..(6) a.4- to 10-membered heterocyclic group.contaming 1 Jo.3 heieroalom(s) selected from nitrogen/sulfur 
• y "■ . . < — . \ '.andpxy^ 

? w.- n v\.l % ' 'ifcV.'V ttu b rt l U» m.seiected from #"C^ alkyrr,C^ jtftoxycaitiDnyl t catosmoyl,:oxo, 4- ta:1 Otfnembered hetero- 

. : , - .to carbon atoms], * / . . * 

.-a-. 1 >'■' : .<7)an oxo group, ■• v / v >'-v'. . r *. ' . r ■ . : 

^'jN/'i- 0%- ?■'■•* . M«^/iv^8)OT oxide group; ... .i"'"* . . ■ ; .• ' - ■ " . 

'\> -v; '*> y (4) a C,^ 

f; .r *- v : i-v-^^^^A'ffW wtett jengy fae :Ja <> stiHteri ,tey a» tp AO-membered h msra^ c fc ring containing iio 3 heW. 

' . 7 ' r ^to:l03neittbi^ 3J5etoroaiom(s) 

>'. , ^/ :vi;g .'satected ^flom ^togen, oxygen. and sulfur atoms m-artdftmn i&,drbOT atnms;.<fe^lhia ginup which may.be 

«\: /'v : . • . 

* " carbonyl group, 

45 R 2 and R 3 may be taken together with the adjacent carbon atom to form a C 3 . Q cycloalkane, 

R 4 is (i) a hydrogen atom, (ii) a cyano group, (iii) a C^g alkyl group [this C^g alkyl group may have a substituent 

: .i : 

. v *< "~ * * 

'r- •' . ■ -..i 50 "«toms maddition to carbon atomstwhich may have an pxo; (9) a'C B : u arytthio, fl 0)anureado, ;(1 1) acaiboxy,' (12) ' 

*' ' > . : 
*** ^r.i/I/alkyl-caiboxarnide], v /' v '? l - > ; ' -* ^.^S^V'Vf. : * f >* ..".r-r/'- 

..{•••' > •» * : '..(«) a C^-alkenytigroup or (v) a.f.omiyligraiip; ^V-*'. . ; * i ' * ,, -C v - ,: ) , * i - ■ .'-P'* -. v * ; " 

•;■ /V.; t /t-Xjis.abond; ; oxysen.atom,tPjaK^ '**,*• •-• * -/ti 

- -^.vW^whan X cs a boml;meh*.(i) a hydrogen atom, (ii) a Chalky! group or (ra) a.hatogBn atom, 

.. *j 4; 1 • ■ r f*»*>.wheaJC ja an oxygen atom, then (i> a hydrogen atom, (S) a C^^aflo/l group [this-<: 1 ^"a)kyt group may have 
• * .• a substituent selected from (1) a haJogen atom, (2) a hydroxy group, (3) an amino group, (4) a cart)oxy, (5) a 
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carbamoyl, (6) a alkoxy-carbonyl, (7) a mono-C-j.g alkyl-carbamoyl, (8) a di-C-j.g alkyl-carbamoyl, (9) a 4- to 
10-membered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms 
in additiorUo carbon atoms], (iii) a C 2 .g alkenyl group [this C 2 .6^kenyi'5foup^ay have>a C^^aryl], (ivJ-a-C^ 
alkynyl group, (v) a C^ 6 cycloalkyl group, (vi) a C 7 . 16 aralkyl group, (vii) a C,. 6 alkyl-carbonyl group, (viii) a C 6 . 14 
aryl-carbonyl group, (ix) a C^g alkoxy-carbonyl group, (x) a mono- or di-C,^ alkyl-thiocarbamoyl group, (xi) an 
optionally halogenated C,.g alkyl-sulfonyl group or (xii) a 4- to 10-membered heterocyclic group containing 1 to 4 
heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon atoms [this heterocyclic group 
may have a C s . u aryl], 

when X is an optionally oxidized sulfur, then (i) a C-j.g alkyl group or (ii) a mono- or di-C^.g alkyl-carbamoyl 
group, - 

when X is -NH- or -N(methyl)-, then (i) a hydrogen atom, (ii) a C^g alkyl group [this alkyl group may 
have a C^g alkoxy-carbonyl], (iii) formyl, (iv) a alkyl-carbonyl group, (v) a C v6 alkoxy : carbonyl group, (vi) a 
carbamoyl group, (vii) a mono- or di-C^g alkyl-carbamoyl group or (viii) a C^g alkyl-sulfonyl group, 
each of R 6 and R 7 is a hydrogen atom or C U6 alkyl group, 
¥ -/Si R 6 and R 7 may be taken togethei>with the adjacentcarbon.atorruto form a C^ cyeloalkane, .,' '< fc* 
v ; i , /^EachtOfR 8 and .Wis a hyctogen atompraC^ aJkyl^raup, .■■»'" ';' 

aikyto^fayTto^fcn^ . 
' : i>.nis.0or*1. - . -~ • . ~ -\ . / \\ 

* ; -;-.v-;.^) a ^ogen w atom, \. *" > ' ' ~ ' •.*"■':■• - % .it.' • 

(2) a nitro group, : * . • 

* \(3) a alkyl group Bhi& r C s ^^^ 

K x ■:E|KJWte«noyt.C|^ aBcyl^aetiarnoyJ, aJkyJ-cajtwrryiory, C t v«aUco*qrrCarfcony^^ 
•Sv >^ r ^^^emberedlietefpcy^ 

)%' 

v.jv./ei-^ . tand esoboiyl, '". 1 ; ' '^i*. •? •*•■ : ; -'V # • ".-,«.■.> »y- : "*. 

. .• ■ " ; . • '• *•■'■ ■ ' - '**' 

j\ ;; :0/(9)'aC 1 ^a^teuHir^gn«ip, ... *'. * *»* " • : ' "... • , • •%/ . V v s% . 

X^^C i ^«^^oup 4 ; \ ^ >'-;''V/ '•>•'* • " 

5 v- . r \;^tl)j|-.t9tay9ttip, . ;V. r >' ' * ' ■ - 

>, v »• *. l /. ^', t ^%2):aSrtD ]4~TG&iib&re<i.h&PTrEyG^ ni£rogen<; sulfur 

v. " r. ; riband oxygen atoms [this hBterocycic gii)itp may tiave a sxdxstituenl aeiectBdvfrotT^oxo, carboxyrCt^ alkyl, 
- '--.C^alkyt-carbonyloxy^^aJIcyKC^^ 

(13) a carboxy group, 

(14) a group represented by Formula: -CO-Hal (Hal is a halogen atom), 
• ../ r '.fllrSJiaiC^alkyl-caibonylrgroup, 

■ v t- . V LiV6)^Ct^€^r8Utfejnyt^ ; ? V//v^j;^A*:;*;. f . .-V-V'i v-i-.'X: -v. 

. ;*X1B) a'^uifamo^ -group [th*B : ^fan^ c ^up.iT>ay ^awa a -sub^^ car- 
^r/V^ 8 " 11 ^^ ifng o o nlainm g 1 ip^ 

• 

^.r. iO^agrouprapr^^ altydrogen atom.lRJ'a C^aflcyl, 

. . ^<ftO .a ; ^^r 0^marrt»ra^ 
: . r . artd /oxygeB atorns in ^ildtt^ 

* . - .'; ^ * ;/«Ql^^aik^afnmo-me% (w) a cajtoamoyl-C^ alkyl; (vii) a su1famoyi-C 1 ^ alkyl, 

* v (viii) a C^s aJkyteutfonyl, {ix)« aflcoxy-carbonylH*) 8 d»^T* alkoxy-caxbonyW^^ alkenyl, (xi) a C^^^ 
; .;■ aryl,, (xii) a 5r or'6-membered heterocyclic group containing 1 .to 3 heteroaiom(s) selected from nitrogen, 
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• - sulfur and oxygen atoms in addition to carbon atoms [this 5- or.6-membered heterocyclic group may have 
a substituent selected from amino, C^galkyl-carboxamido and C^g alkyl-sulfonylamino], (xiii) an optionally 
' halogenated C,_ 6 alkyl-carbonyl, (xiv) a C^g atkylthio-^.g alkyl-cartionyl,..,^ 
alkyl-carbonyl, (xvi) a C^g alkylsulfonyl-C^ alkyl-carbonyl, (xvii) an amrnb^C^g afikyl-carbonyl, (xviii) an 

5 ' optionally halogenated C^g alkyl-carbonyl-amino-C^g alkyl-carbonyl, (xix) a Cg_ 14 aryl-carbonyl, (xx) a 

carboxy-C 6 . 14 aryl-carbonyl, (xxi) an optionally C t . 6 alkyl-esterified phosphono-C^g alkyl-C 6 . u aryl-carb- 
onyl, (xxii) a (5- or6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms)-carbonyl, (xxiii) a (5- or 6-membered heterocyclic 
ring containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition to carbon 

io atoms which may have a C^g alkoxy-carbonylJ-C^g alkyl-carbonyl, (xxiv) a Cg_ 14 aryl-oxy-carbonyl, (xxv) 

a carboxy-C^g alkyl or (xxvi) a carbamoyl], 

(20) a group represented by Formula: -C(=0)NR c R d [each of R c and R d is (i) a hydrogen atom, (ii) a C^g 
alkyl, (iii) a (5- or 6-membered heterocyclic ring containing 1 to 3 heteroatom(s) selected from nitrogen, 
: r sulfur and oxygen atoms in addition to carbon atoms^-C^g alkyl, (iv) a carboxy-C^g alkyl, (v) a C^gaikoxy-. 

|gf. carbonyl-C^g.alkyf, (vi^f^^.alkylamirTo-C^ alkyl, (vji) a carbamoyl^ .g alkyl, (viii) a C^'allcytear- 
■i Irl ^b&rvyl'Gi-Q aUcyl ( £ix).aVf^ ttf3,heteroaiorn(s) selected 

,.Vtr aJKyt caitoarrfeyHPv* *J*y*iix) * Qr£*nBrabeisd hetero : 

r > i*. cyclic groijpcomainin^ 

\;<y ,< • > v'. '.}/\ ^uckcarbon atoms)-amino^^kyt: (xf) aisulfama^W^ft afryK;^ alkyl, ^cti) a-Cg^arykwhicrr may have • 
20 s.; / .r:\a'C^ato 

: , r i (xiv) a 4- to 1 0-rnembered heterocyclic ring containing Ito 3 heteroatom(s) selected from nitrogen^ sulfur 
' s ' * ; . '?nd' oxygen/atoms in addition to* carbon atoms [ths heterocyclic, group may have A or 2.substituent(s) 
■ ,v.r.%fv* c X-> i: tedlectBd frowra^a^ogenfNaiomvp^^jA^ andu>xo]*r fry) a^u-3^ < 3 ar ^^ 

5« * '\ (it) a 5-to 1 4-membered^heterocyciic group containing 1 to 4 heterbatom(s) selected'fram riitrogen; sulfur and 
'Ov oxygen atoms in ao^ontooarfaon atoms which maycontainl to.3 6ubsiitueni(s) selected from the following 



i 



i Sii ^kyr grasp fm*;attc>»;msy *haw a sufastitimm ssteoted -ftom^f^o^;, C^.«atoxy; e,-^' aHoray- ' 

s V '?^ v ^^T*!***™^ 3 ; heteii3f«om(B> selected Irom nitrogen, 

r . 'vt? ^;ivVS:>>o *ubif,Hndoxyoefl«ten^m 

17 \:^./'^ * ♦ ' . • . •? * ...v 

■ * : \ ~ ; V^^^ 

• « . si fC;->;-ajxy^cir^ atwnfcnvaddition . 

^^-O-**. •:* /v :.'^ * . .••.*. '.V'.* r--.. ■ '■ - 4 . ;"; * »: ! 

; i\ : ; < /^;- i ; f y.^6)a:4--tD^ 

' »"•;• « . :^ : . d . \ r; .jand ojn/gen 'atDrris in addition to. carton atoms (this 4r. to -tiNTOn^ered^teterocyclic group may have a 
' ' ' ' \ ri '.'-substituent seiectedfrom a C r ^ aBcyt,.'C 1 . 6 aikoxy^carbonyl, carbamoyl, oxo, 4- to 10-membered hetero- 
45 cyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in addition 

to carbon atoms], 

\ ;;(7) : an.oxo,grpup, . . . 

: ; ;^.(8)anoxide;group; 1 / - ... , \- *\. \ t ; v. 2 >" i> ---I'.-r^'*- '? « ; 

•■ •* 1 ^ ; V;* v / ; : -v-VfO » >y>.- v - :•' ■-■' ■*•' •'• 

•,»<so ;<«l : aC^'cycloeilcyl s gn>up;T)r t . . -• ■ " ' " . ' ' * 

;. ; Z 1 . . ..v .^(2) a Cg.^ aryl group.wWch«ma^.ba^ 1.40.5 bu^ and.C^.'aHcoxy,;^) a 

.v^hydroxy group which may be auostitutetf by a G,^eHcyl group, {4) a G,^ :^l-«mlr»:.groitp'wtiich: may 

U-".' r*-I ? . -i' ; : '^ste'o^cfc ring containirig ,1 to 3 heteroatom^s) setectfid from ,111003011, oxygen artd Butfu^etoms in addition 
* • *f i..-;i*^.TJO-caibon.etom^-amino:group) # V - # . .... 
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each of R 2 and R 3 is (1 ) a hydrogen atom, (2) an optionally halogenated C^.g alkyl group or (3) a C^ 6 alkoxy- 
carbonyl group, 

. R 2 and R 3 may be taken together with the adjacent carbM,atom£Qtem,a £^.Gycloalkan£, 
'■ R 4 is (i) a hydrogen atom, (ii) a alkyl group [this C^g alkyl group may haven Sflbstftaenf selected from 
5 (1) a halogen atom, (2) a cyano group, (3) a C t . 6 alkoxy group, (4) a hydroxy group, (5) an amino group, (6) a 

mono-C^g alkylamino group, (7) a di-C^g alkylamino group, (8) a tri-C^g alkylammonium group, (9) a 4- to 1 0-mem- 
bered heterocyclic group containing 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms in ad : 
dition to carbon atoms which may have an oxo, (1 0) a C 6 . u arylthio, (1 1 ) an ureido, (1 2) a carboxy, (1 3) a carbamoyl, 
(14) a C^g alkoxy-carbonyl, (15) a mono*C^.g alkyl*carbamoyl, (16) a formylamino, (17) a Ci_g alkyl-carboxamido] 
10 . . or (iii) a C 2 . 6 alkenyl group; 

X is a bond, oxygen atom, sulfur atom, -NH- or -N(methyl)-, 
■'• ' R s is, 

when X is a bond, then (i) a hydrogen atom, (ii) a C^g alkyl group or (iii) a halogen atom, 
. • v . when X is an oxygen atom, then (i) a hydrogen atom, (ii) a C^g alkyl group [this C^g alkyl group may have 
« ^«V'-.fv; , ':k-6ubstituent.serected from (1) a halogen atom, (2) a hydroxy group, (3) an amino group, (4) a carboxy, (5) a 
. .... 7 caibamoyl.^.a'C,^ aJko^y-toarbonyK.fyj.a^ont^C.^ a&yH5art*arooyi, (8) adi-C,^ alkykacbamoyl, (9)>a*4- to 
:;..1O^emt^d^et0Ocy^ selected frem.ntaDgen. -suitor ard.oxygen atoms 

, tn.additioo*to carbon atoms which may have an.oxol, (iii)^ G^. 6 a&enyVgcoup [this alkauyl graup*nay^ave 

' v V : ^y'aCe.^aiyfj^i^^c^g aft^y>:o^atjp;(¥} ; d(^^^ (viXaCVi^^^Fautf. (vii)^ C t 4 aJky^carbony; 

20 ■; - group, (vifi) a Cg.^ aryl-carbonyt group, (ix) a C 1 jgalkoxy-^carbonyt group, (x) amono^ or di-C^g alkyl-thiocarbamoyl 
- • v.. ;:,group, (xi) an optionally halogenated aJkyt-sulfonyl group or (xii) - a 4- to -1 0-membered heterocydic group 
• . - containing 1 to 4 heteroatocn(3)/ selected from nitrogen/sulfur and oxygen atoms in adoStion tccartoon atoms [this 
-* i f •hetfifocycftc group maytiave a C^ u aryl], ".*.,. 
>r' 6rl(n) a fnono-or c^^alkyl^cartjiampyl group, 

Wl*r. v- : y wnen x is*-NH- orrN(methyi)-, then (i);a hydrogen atom,^ii)a C^.alkyl -group [th is. C,^ alkyl group may 
■>■•. r^.^;^ have a alkoxy^arbpnylJ,.(iii) formyt 4 ;(iv) a C 14 allcy*<arbQnyl p group; ^ alxoxyscarbonyl stour, iy\) a. 
* occfirC,^ aJkyJ^cart^ovtarou* of {vjii)ia.G Vf atky*-swtton*i group, t 

? '^^^ . " 

\ '•13: (i) ^-(memyisurmyfJ^^a-p^B.S^tetrahyoYo^ 

« acetamide, . (ii) N-(methylsulfonyl)-N-[3-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylf uro[2,3-h]isoquinolin- 

1-yl)phenyl]methanesulfonamide, (iii) N-[2-(4-pyridinyl)ethyl]-3-(3,4 1 8,9-tetrahydro-6-methoxy-3 1 3,8,8-tetrameth- 
■ ; ;ylfuro[2;3-hlisoqum^^ 

V ^-tfiafTt^^ Cvfohm9thyV^(3;4JB,^^^ 

^ ; / :^,pxyr3^^;B-tet^^ 

. ' , . ^;3AB*8rt0tjatneth^^ 
^ • .5.3 < 4;B,9^0trat^dn^3AB # 8-^^ 

• .* ,* j\;^ r ..t^ (xiii) /.v <N-(hydroKymethyl)- 
' V..5i": , : : r:3^3A8,9KetnihydTDr6-metho^ its salts. 
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20. A prodrug of a compound according to Claim 2. 

21. A process for producing a compound having a partial structure .reprfisefliaribyJ^imuia: 



10 




* . O \. '15' . 



wherein R 1 is defined as described in Claim 2, or a salt thereof, comprising: 
' V» . (1) reacting a compound having- a partial structure represented by Formula: 



-V. " 



20 




v S 



' :.J^^ 5 . . '"wherein R 40 to ^ s 
. - i : . v Vo-f ; ' Y*ftV-' " .by Formula: R*-CN or Fomuihfc JUVCQNWa wr^at^R 1 is defioetf as fesfefeadsataw a: salt: thereof, or, . t . ; , v„. , . 



'3D . 




! 



: / : i >v acornpound, accpjduv|j to.Claim^ ujnipi&ii g: 

45 * reacting a compound represented by Formula: 



• t SO ' "' 




- V-. v; ; i 



■■>••*:* •?'.-:>• •'••:V.!- : '- ' f.O'.V>0'--^ 
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wherein each symbol is defined as described in Claim 2 or a salt thereof with a compound represented by 
Formula: R 1 -CN or Formula: R 1 -CONH 2 wherein Ri is defined as described in Claim 2 or a salt thereof, or, 
reacting a compound represented by Formula: 



10: 



v 115 . 




„V. - «!^in Clafcn2 oca saitthe^eo^w!th^campo^Dd r^resent^.by^orrmtite: RkCN wherein R 1 is:de^|!ec^a8.desc^bed• 



: v 1 Win Claim 2 ma:saSt thereof.. . ' 

20 . * \ r 



>2X>A,phosphodiesterasfi IV inhibitor comprising a cornpound having a partial structure represented .by Formula: 



- Q 




. ' V . r* *.''.7 :V r ^ 

45 29. A pharmaceutical comprising (1) a compound having a partial structure represented by Formula:: 




y* 5 * . ^ ' yv wherein - y fra singte boodior;do<abte 6ond.oirABaJtlher^f*Vcac>^^ *: 



y' 



* * 1 •* 



EP 1 270 577 At 

. 30. A pharmaceutical comprising (1 ) a compound according to Claim 1 or a salt thereof in combination with (2) a drug 
selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial 
agents, -antifungal agents and antidiabetic agents. 

.; ..5 31. A pharmaceutical comprising (1) a compound according to Claim 2, or:a saJTar prodrug thereof in combination 
with (2)- a drug selected from antiasthma agents, antiallergic agents, -anticholinergic agents, antiinflammatory 
agents, antibacterial agents, antifungal agents and antidiabetic agents. 

32. The pharmaceutical according to Claims 29 to 31, which is a prophylactic or therapeutic agent against inflammatory 
ior :^ diseases, 

>:-. • , .r;.V33. The pharmaceutical according to Claims 29 to 31, which is a prophylactic or therapeutic agent against asthma, 
chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoimmune disease or diabetes. 



>'i h \*v.ti 3& :^n^oaforlafito%ti^g ap$o*p&ooarttert«*iV dwnpnsl^a*rteteFing»o ettecfaweMomtHacompawi having . * J*:'* #V Vt * \ !?- I 
. - • a partiatsfructere represeRtedfoy .Fomujla: ; . . - • . • : ': "^V . :'• 



20 



V I' , v 




> inflammatory tfagasas ^ 5 



V^'^J.J^^^ ■■■'V'.. 




!« iTjV- *37 4 fcrnelhotff orpreverting joxtrealtrtg astrtma;r*TO^ , ; 

Autoimmune disease or diabetes comprising administering an effective amount of a compound having a partial 
45 structure represented by Formula: ' - 




:vi-- ■ ' v.' 



<f 3aV Amethod for tnnibftmg a-phosphflcfesierasa tV rarnprising atfnmBtering aa effective amount of <the compound 
. according to Claim 1 or a salt thereof to a mammal. 
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39. A method for preventing or treating inflammatory diseases comprising administering an effective amount of the 
compound according to Claim 1 or a salt thereof to a mammal. 

40. A method tor preventing or treating asthma, chronic obstructive putmonary Oiseas;e ; {C0PD); imetimatoid arthritis, 
5 . , _ autoimmune disease or diabetes comprising administering an effective amount of .the .compound according to 

Claim 1 or a salt thereof to a mammal. 

41. A method for inhibiting a phosphodiesterase IV comprising administering an effective amount of the compound 
according to Claim 2 or a salt or prodrug thereof to a mammal. 

l.t .**42. A method for preventing or treating inflammatory diseases comprising administering an effective amount of the 
'-•»; ;*-t'iv;' .. r compound according to Claim 2 or a salt or prodrug thereof to a mammal. 

' . ,". r ;lvV43s : A method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis,. 
*5Fff»£. ; : : autoimmune disease or diabetes comprising administering an. effective amount of the.compound. according to 
; > • . f... Claim 2 or v a salt m prodrug thereof to a mammal. V- * * ^ * 

; i , ,7 \ ' • V — ■ * ' ^ =,-> : . V i • //V., 

•\ • ■ . r - 44 - A methodfor preventing tip^at&gtinf^mrn^ aittiiwsrering (1 Han effective amsunt of ^ 

r» *':*"/v ; rcompouritt having a pan^aJ^structiiro rejirBS«medtoy Forniula: / - 



>■'• .. ... x . v 



. ..• 25- 




- v4" >^ ^ 

5 ' > *^mjtot^^ partial 




- i40 • ■ 



- . 45 wherein — is a single bond or double bond, or a salt thereof in combination with (2) an effective amount of a drug 

selected from antiasthma agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial 

i. v ^ 

>•« • :/. =46lVA method for preventing orteafoglrftoi wtato ry disMses.coriptfs^ eftectimsmovnt of the 

* M r; :-'^S *, ^compound according to Claim 1 or :a salt thereof in rxxnbinalton with !(2) an etfectwamounl of a drug .setecteti 
. ^f\temOTttasthma-ao^r^ 

»«. yvV4.C«';'W ■ • ^ f# . ,f .j , .\.')V'': 

v > ;^v,;^^.rA?rrremDiJ.ferpfBveT^ 

-.i.'''^^; . , a Autojmmuna . disease orffiabetes cornpns^ng aoYwntetertng^l ^an^ffertivemwrfp.Of ftescowpound aixprdrng to • 
: :V ; r - ^'i./ : v ^Uj^ Cterim t.or.a salt.theneof in cornbination with (2) an effective arnount of a drug selected from antiasthma agents, 
• */.*.-.^'4) J -' ant '*NBfc agents;. antichotinemjc agents, antgrttemmatory agents, ahtajaclsn^/agents^-antif^ 
. *-7- • antidiabetic agents to a mammal. 
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. 48. A method for preventing or treating inflammatory diseases comprising administering (1 ) an effective amount of the 
compound according to Claim 2 or a salt or prodrug thereof in combination with (2) an effective amount of a drug 
selected from antiasthm a agente. aaM 
i-'-^y : agents, antifungal agents and antidiabetic agents to a mammal. 

V> 5 

49. A method for preventing or treating asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, 
autoimmune disease or diabetes comprising administering (1 ) an effective amount of the compound according to 
/ Claim 2 or a salt or prodrug thereof in combination with (2) an effective amount of a drug selected from antiasthma 
• agents, antiallergic agents, anticholinergic agents, antiinflammatory agents, antibacterial agents, antifungal agents 
io V , and antidiabetic agents to a mammal. * 

M'&JSO. A use of a compound having a partial structure represented by Formula: 




• 20 ' - '. ' 

, . > wherein r^isf^fi^ 



'25* - - • 



.0 





** • - ?i54.. A use ofahe (^mpouTTd acconimg toCtaim 1 ,or a;*alt; thereof /tor pw^^ iberapeutic agent 

in? : > A use of the ; compound acoonfing to'Oaim 1 of a salt Ihereof for producmg aipraphytactic or therapeutic agent 
■,: . <■■/ -'jp against asthma/ chronic, obstructive puimonary. olsease {CORD >, rheumatDid arthritis f autorrnmune disease or Oh • 
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56. A use of the compound according to Claim 2 or a salt or prodrug thereof for producing a. phosphodiesterase IV 
inhibitor. 

■r */ * 57. A use of the compound according to Claim 2 or a salt or prodrug thereof for producing a prophylactic or therapeutic 
■ :.- s agent against inflammatory diseases.' 

• 58. A use of the compound according to Claim 2 or a salt or prodrug thereof for producing a prophylactic or therapeutic 
agent against asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis, autoimmune disease 
or diabetes. 

10 

v-. v ^i59..- A compound represented by Formula: 



+5 v: s — 




5-rwhefeuxleach of ft?* and R 38 is an optionally substituted aliphatic hydrocarbon group or acyl group, 
< K >- J&.K • ^ ty*99©n atorn^oplionaliy fiub^utod,tiytocarbon grqup, acyl. grpup or opUwatty.sutatituted. hy- 
«;* ■ Jdre«y group, 

f»- X'tadogenatom, 




45 

;*^A-jMiyifeD^ hy- 
- ' ; v-^roxy.-group; • . r">^ r V ; {' *> ! v . • " - . "v ' 

,«-.* .*' r " ;halogeri'atam, 4 .»r - \ '.~ . *' . - «:.-.... . > 

. . V«2iis.an;0ption^ 



(') a C^ alkyl group or C w cydoa&yl group whch may have 1 to.5 suJbstituent(s). selected from the group 
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(hereinafter referred to as Substituent Group B) consisting of (1) a halogen atom, (2) a C,. 3 alkylenedioxy 
group, (3) a nitro group, (4) an optionally hatogenated C^g alkyl group, (5) a C^g cycloalkyl group, (6) a C 6 . 14 
aryl group, (7) an optionally haiogenated C^g alkoxygroup;<(8)aRt©ptionally halogenatediG 1-e aikylthio group, 
(9) a hydroxy group, (10) an amino group, (11) a mono-C^g alkylamino group, (12) a mono-C 6 . 14 arylamino 
group, (13) a di-C^g alkylamino group, (14) a di-Cg. 14 arylamino group, (15) an acyl group selected from formyl, 
carboxy, carbamoyl, C^g alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C^g alkoxy-carbonyl, C 6 . 14 aryl-carbonyl, 
C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy-carbonyl, C 7 . 16 aralkyloxy-carbonyl, (5- or 6-membered heterocycle hav- 
ing, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-car- 
bonyl, mono-C^g alkyl-carbamoyl, di-Cj.g alkyl carbamoyl, Cgi 14 aryl-carbamoyl, (5- or 6-membered hetero- 
cycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen 
atoms)-carbamoyl, C^g alkyl-thiocarbonyl, C^g cycloalkyl-thiocarbonyl. C^g alkoxy-thiocarbonyl, C 6 . 14 aryl- 
. \ ; • thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C 6 . 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5- or 
6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
: . y sulfur and oxygen atoms)-thiocarbonyl, thio carbamoyl, mono-C^g alkyl-thiocarbamoyl, di-C^g alkyl-thiocar- 
: ' b a m 9V'. Cg_ 14 aryl-thiocarbamoyl, (5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 , 
.ylpy jheterpatDm(s);6elected from nitrogen, suKur. and oxygen atoms)^iocafbamoyl ( moho^f^aikylsutfamoyl, 
\ V>-^ C^aryi- 
> rfulfinp. sulflno, stylo, (J^ ajtoxysuifiny^ Cg_ u aryioxysutfinyr; alkpxysutfonyl and §g. 14 aiytoxysulfonyl;'- 
\ h J. ► > -"<J6) a* ac^amimrgroup se*ected>f rom Tormytamino, C%^^kyi=<Aitoxami^^C^ a/y^carooocamido, p^g 
' ; ' > alkoxy-carboxamido, C 1-6 alkylsulfonylamino and Cg_ 14 arylsutfonyiamino, (17)»an acyloxy group selected from 
>..« ./ju.Gr-fi aHcyl-carbonyloxy.wCg.^ aryl-carbonytoxy, .:C 1 ^ alkoxy-carbonytoxy, mono-C^ alkyircaibamoyloxy, 
I'll .di^^^cyi^ttoamoylpxy, Qg-u aiyl^rbamoyloxy and nicotinoyloxy, (t8) a 4- to 14-membered heterocyclic 
\ * *"$ r *WtP^B>M a#tfition-jta carbqn slorns, t to:3 Jieteroa^ 

'.: • :&toms?tWp* phoepfrono pjmrp,. (20) a Cg^arytoxy gn>up;<21 \a dl-C^ aJkoxycphosphoryt group,. (22) a 
• ■ .ygjt'Cjfa arylthio group, (23) a hydrazine group, (24).an imino group, (25) an 'oxo group, (26) an ureido group, 
^■.'>.v^C 2 .7jAiP.i-8 aikyl-uraidq,grQup,.(28) a di-C t <g-aJkyUureldo group, (29) an jaxio&Qjpup and s (30Vagroupio<med 

sr. . 

t -^^ cartfimoyiv «p/*Tcar- 

,;framoyl;St5-: 7 or;^^ hetarocyfctelttaving, in addition to carton atoms; 1 to'3 aetBroalom(8) selected 

C t . 6 • 

jj> r- << ' 'tfition toxarbon atoms , 1 '.tp:3:feefte^^ 
; 'ft. .• :-a4fcyto]J^ 

■• j^Ca-ii afytoxysutf onyl^ which may tave l. tD 5 su±wamient(s^ seteia^ from Sutetituent .Grouse : described 

y^^above; . * : - ; \ ; . • /. . •. • ■ .... 

"■R 4 * rs (i) ahydrogen atom, • * 
(ii) a C^ 6 alkyl group, C 3 . 6 cycloalkyl group, C 6 . 14 aryl group or C 7 . 16 aralkyl group which may have 1 to 5 substituent 
(s) selected from Substituent Group B described above, 

:/!:.^(iii}^ 

; ^atoxy^cotoOT^ aralkytoxy-carbonyJ,^- 

fX&^e"^^ maddttmnfriaari^ Bulf ur 

: ^atid^oxygen atomsHatftsonyl; m arytartamoyi -(5- or. 

; <6-memi)efed*hmefocydchavir^ addmon^'can^n.alom^ ;1.te3Jw! sulfur . 

ykarid'pin/gen.alomsH^^ alky^ioc^w^ .rtko^-thiocartjoriyl,, 

^^ c «-u a ^^tnjoc«t>onyl, C^^ aralkyl^hioc^onyJJCB.^ aiyfoxyHh or. 

J'Xmi oxygen atDn^Hhiocart>b7iyl;tWo^^ iriontt&a^ ' 
^ A ^jaiyMhiocaibamoyti (S-nr 6-men lbw ed hetefocycia having,* in addition to «rt>on atoms, t to 3 hetaroatom<s) se- l 
lected from7Utrogen f ^sijlfiir and oxygen alDmsVthioraibamoft'Tneno-C,^ aftyteuffamoy4; cfi-C^ aHcyteutfamoyt, 
Cs-u aryisuJfamoy!, C,^ alkylsxiifonyl, Cg. 14 aryJsulfpnyl, C t ^ alkylsutfinyl, Cg. 14 arylsutfinyl, sulfino, sulfo, C^g 
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alkoxysulfinyl, C 6 „ 14 aryloxysulfinyl, C^g alkoxysulfonyl and Cg. 14 aryloxysulfonyl, which may have 1 to 5 substit- 
uent(s) selected from Substituent Group B described above; 
:-vj.- . (iv) a group represented by Formula: -OR 4a 
i 4 *' (wherein R 4a ' is <1> a hydrogen atom, • 

5 _ <2> a C v6 alkyl group, C^g cycloalkyl group, C 6 . u aryl group or C 7 . 16 aralkyl group which may have 1 to 5 sub- 
stituent(s) selected from Substituent Group B described above, or, • 
: <3> an acyl group selected from formyl, carboxy, carbamoyl, C^g alkyl -carbonyl, C 3 . 6 cycloalkyl-carbonyl, C^g 
alkoxy-carbonyl, Cg_ 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 aryloxy -carbonyl, C 7 . 16 aralkyloxy-carbonyl, a 
(5- or 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, 
10 ...suifur and oxygen atoms)-carbonyl, mono-C^g alkyl -carbamoyl, di-C^ alkyl-carbamoyl, Cg_ 14 aryl-carbamoyl, (5- 
« :.. \ : vor 6-membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur 

. 0 ; "- and oxygen atoms)-carbamoyl, C v6 aikyl-thiocarbonyl, C 3 . 6 cycloalkyl-thiocarbonyl, C^_ 6 alkoxy-thiocarbonyl, 

. C 6 . 14 aryl-thiocarbonyl, C 7 . 16 aralkyl-thiocarbonyl, C6. 14 aryloxy-thiocarbonyl, C 7 . 16 aralkyloxy-thiocarbonyl, (5-or 
*■ : ■<'■ .. s v-. "; /" r .6 i membered heterocycle having, in addition to carbon atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur 
V.f r f V , 15 ;; ;v $P<1 oxygen atoms)-thiocarbonyl, thiocarbamoyl, mono-C^ alkyl-thiocarbamoyl, di-C^g alkyl -thi ©carbamoyl, C 6 . 14 
■'.'•».'•• ;aiyHhiocart>8nv>yt, (5- or,£-mernberBd heterocycte having r xia additioato carbon atoms/ft© 3 heteroatom(s) se- 

% :-r£\ aHcyWlfiriyi, aryjsulfir^l, sUfinorsulfo.^.g 
rf/: ■ > /> » ^ko^utfinyl. Qs.^ arytoxysutfiftyl, ^ 

20 • uent(s) selected from Substituent Group B described above); - 

--^r:,^J^B4ny.of.thefoUowing.(i).to(iv):- * ' : : - "» 

■ii-v ... v t^ N \>fc^.-' BUt»titoent(s) selectecrtrora Substituent Group B described above, ■ . s • 

* ■ -/5 (ii) an acyJ group selected from formyl, carboxy, carbamoyl, alkyJ-carbonyf, cycloalkyl-carbonyl, C,^ 
^ ■••<A." v£v?. J^^MTO^"^^** auy!.-ca^ionyl, afaikylTcajbonyl.C^ti ^toaqt^aufconytC^ aralfcyloxy-CTrbonyl, 

: * ,v '^ t to.3.het0roaton^a):8etetedirom nitro-* 

A * * - :i CK^rr. *• :aw t «**«BlfeWlfg«n afcoroj-eaitop^y^ aHeytrHcaJbamoyU Gg.t 4 aryl-car-. 

> .., ' ; v 

v/^.V % ? . r |?iiettqftoythfa>ctt^onyU^ arfrfne n ifae w feliaagocy^ ftavmg; in addition to cartoon atomsrl to 3 hateroatom 

'"'a-'.-? . V aHcyi-ttiiocar-. 

.v«wy«i0j; . t3 ;>^r«>a^'to 

;! t. wt^^ lo S fiatett!ttcnt(s)^eteet^ fTom^a^ 

• ^ > - ' ^.^A'-rvi.: Vian«jpfi:describad:above, ; ' 
'•i.. '" . '■. '* - : r« ^*(w)anaiogen atom; 

45 C 6 . 14 aryl group or 6 aralkyl group which may have 1 to 5 substituent(s) selected from Substituent Group 

B described above, 

\v ,^50 ^ ? Group B described above, ■ ."•>.■ * -* . 1 . 

: v , . . ^ ^#Mj;ar : frtiDgBT>!atom:to 

V , ^ ' (&- or B^nembered beterocyde havitJg. ^addifion.lD'jCartion-dtoinBjS to 3 heter- 

^ - i ^-c&rt>afnoyi;'C^ 

•:; > .;^^ /r 

< * "r> \ ^ v Z ^ ^";j^.ctoa^^thncaitenyl- t C^.atoxy^thiocajDOTyl, ^ C s . 14 ary- 

i. - -i; loxy^thio^roonyl, €7.^ a/alkyloxy-thiocarbo 
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atoms, 1 to 3 heteroatom(s) selected from nitrogen, sulfur and oxygen atoms)-thiocarbonyl, thiocarbamoyl, 
mono-C^g alkyl-thiocarbamoyl, di-Cj.g alkyl-thiocarbamoyl, C s . 14 aryl-thiocarbamoyl, (5- or6-membered net- 
erocycle having, in addition to carbon atomss 1 to 3 • heteroatom(s) selected from nitrogen;>«&uifufand,o*ygen s 
atoms)-thiocarbamoyl, mono-Ci. 6 aikylsulfamoyl, di-C^g alkylsulfamoyl, Cg_ 14 arylsulfamoyl, alkylsulfo- 
... • 5 nyl, C 6 . 14 arylsulfonyl, C^g alkylsulfinyl, Cg_ 14 arylsulfinyl, sulfino^ sulfo, C^g alkoxysulfinyl, C 6 . 14 aryloxysulfi- 

nvl . c i-6 alkoxysulfonyl and Cg_ 14 aryloxysulfonyl, which may have 1 to 5 substituent(s) selected from Substit- 
uent Group B described above, or, 
- . . (vi) a nitrogen atom having a 5- to 14-membered heterocyclic group containing 1 to 4 heteroatom(s) selected ■ 

. from nitrogen, sulfur and oxygen atoms in addition to carbon atoms which may contain 1 to 5 substituent(s) 

to : . selected from Substituent Group B described above; 

fc - . 2 is (i) a group represented by Formula: -OZ a 

• (Z* is <1> a hydrogen atom, \ 
.. ; , . . «.,._ • s-^:. \3\.?i<2> a C^g alkyl group, C 2 . 6 alkenyl group, C 2 . 6 alkynyl group, C^g cycloalkyl group, C 3 . 6 cycloaikenyl group, Cg_ 14 
'K. ' . "V I 3 Ji - aryl group, or C 7 . 16 araJkyl group.which may-have 1 to 5 substituent(s) selected from Substituent Group B described 

• •;.V-- , \..'. above,, or, * * ■ ■•. : • " 

• . . -v * .V. v^>..-^.a4k9xy-c|rt>opyl J , C^ 14 a^-^wbon^^^^aral^l-ca^ony^ C^ 14 atyioxy-cartwnit, Oj:^ 6 arBlkyJaxy-caiboftyl, (5- 

• T,v : * J r j < t *ori5^etT*>eredhe^ to 3 heterofiTOTnfs) selects franro 

20 ." and oxygen atoms)-carbonyt, mono-C^ alkyl-carbamoyl, cfi-C^ alkyl carbamoyl, Cg_ 14 aryl-carbamoyi, (5- or 
v ^firmembered heterocyde havmg,.in addition to.carbon. atoms, ,1 to 3 heleroatorn{s).selected from:nitrogen,. sulfur 
,' t| 4: \ -> and; % o#ygen, atorhs)^arba^ aikoxy-ihiocarbonyl, 

l ;; \ - i*^rro gmbe red heterocycte heytng,>m addition to carbon atoms; 1; tor 3 heteroatom(s) selected from nitrogen, sulfur 
. - " -;.y~25' and oxygen atdmsj-thiocarbpnyi, thiocarbamoyl, mono-C ^alkyl-thiocamamoy I ^d-C^alkyl thiocarbamoyl, C 6 . 14 
,>/*■' ■..*> '» I ^ jaiyMhigpaAamoyC &eterbcyc4e having? in addition to carbon atorns,Xto,3 heteroatom(s) se- 

'Vs^f* ■ .: r V * >^ mono-C^.e^lsulfanioyl^di-C^i^ aJkytsutfarnoyl, 

1 1, :V 7. ■x^^iflP'VI^V 1 ^^* '•W*to , V!»'iCi.t4 «C3fteitfon^,-.C t ^ jtffcy^l^^G^u ^ 

■ " ?„ v j j££ a^j^u^tyf, Cg_u *ryta**sulfinyt C ve aJko*ysutfonyi and jaytoxysyffooyt, which may Jiava t to 5 *ub6tit- 

«; *'v. ^^^Vjrtiaitadby^t a 

f ,7 ... / r : ■ f^ Q^: 

'. s ^ : ^ . / : > ; ; , : - 

•■.•$«, . -V ' ^f^adtecteii^fromjita a 

• J v \ : v . : ; J;'. 

'* carbamoyl, (14) a fomiylamino and (15) a alkyt^arboxarnidot or (in) a formyl group; 
45 . X a is a bond, oxygen atom, optionally oxidized sulfur atom, -NH- or -N(methyl)-, 

R 5 * is, • " 

. . ; ^, ;when^X a %:a^bond, then^^ , # 

> t-- ^- ^> .' ^Wti:(T) a halogen at^ 
"5?* , , : v * ^ fj?carbonyl 4 (7^ a mono^ ^ aij^caibampyl* (8) ,a di^ ^ ialky^^arbarnoyJ/ (9) bl 4-'to l Wmembered heterocydtc 
iV// 1 > jr. v . , - ;; :^upcot«aining r 1 to 3 # ^e^ 
;.?: l v . ; : ? riiiW .a'C^icycloaJicyi grtjup^{«) ^^fe ; aralM c 5»^^ 4 a :C^rtkyl^onirl group; ^a;r^,aiyH^rt»nyt 
; • '7'-' J ' ; V f . group. <vi) a ,C 1 ^ aJkpxy^rbonyi group, ,(viO/a rnonor >or dnC,^ alkyVt^iocaitvsTcoyl- group, >(vHt): an optionaity 

.;rm ; . sateciedfr^ phiR :fcete*oc$ciiff gfotipmay-^ave 

f ,: -**.V; : r ^" r -¥.aCs: 14 aryi], .' - ■-. ' \^ \' . t * . ; 

,V; : ^ ;• y;r ^ > ..*TwhanX a AsOT^^o^ sutfur^ thw^a.C^ ailkyl gnnip or fa> a mono- or di^fj^ afkyt-carbamoyl 

» . -group, ■ •* m 
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when X a is -NH- or -N(methyl)-, then (i) a C^g alkyl group [this C^g alkyl group may have a C,^ alkoxy- . 
carbonyl], (ii) formyl, (iii) a C,_ 6 alkyl-carbonyl group, (iv) a C^g alkoxy-carbonyl group, (v) a carbamoyl group, (vi) 
, a mono- on di-C^g alky l-carbamoyl group or (vii) a C^-alkyl-sulfonyl group, . . ; ^ - vrM'*s^' 

each of R 6a , R 7a , R 8a and R 9a is a hydrogen atom or C^g alkyl group, 
**.'(-" 5 2 is (i) a hydroxy group which may be substituted by a C^g alkyl-carbonyl or (ii) a halogen atom. 

62. " A use of the compound according to Claim 59 or a salt thereof for producing the compound according to Claim 2 . 
. .. or a salt thereof. : . * ■ 
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